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Executive Summary

EXECUTIVE SUMMARY
E.1 Purpose

The primary purpose of this Resource Conservation and Recovery Act (RCRA)
facility investigation (RFI) work plan is to determine the nature and extent of
releases of hazardous waste or hazardous constituents from potential release
sites (PRSs) in Operable Unit (OU) 1086 and to determine the need for
corrective measures studies (CMSs). Secondly, this document satisfies part of
the regulatory requirements contained in Los Alamos National Laboratory's (the
Laboratory's) permit to operate under RCRA. Operable Unit 1086 includes
Technical Area (TA) 15. This TA is located in the middle western Ean of Los
Alamos County and is located entirely on Department of Energy (DOE) land.

Module VIil of the permit, known as the HSWA Module [the portion of the permit
that responds to the requirements of the Hazardous and Solid Waste
Amendments (HSWA)], was issued by the Environmental Protection Agency
(EPA) to address potential corrective action requirements for Solid Waste
Management Units SWMUsg at the Laboratory. These permit requirements are
addressed by the DOE's Environmental Restoration (ER) Program at the
Laboratory. The HSWA Module provides the principal framework for
implementing the ER Program at the Laboratory. However, sites to be
investigated and evaluated include not only the SWMUs described in the HSWA
Module but sites that contain radioactive materials and other substances not
addressed by RCRA. The latter sites are called Areas of Concern (AOCs). In
this document, SWMUs and AOCs are collectively referred to as PRSs.

The work plan includes sites that are not identified in Module VIiI of the permit
and are outside the regulatory scope of the permit. These units are included to
ensure that all potential environmental problems at each operable unit are
investigated and to present to the public and the regulators a unified plan that
addresses all potential environmental problems onsite. Inclusion of these sites
in the work plan does not confer additional regulatory responsibility or authoirty
for these sites to the regulators and deos not bind LANL to additional regulatory
responsibliig' or authoirity for these sites to the regulators and does not bind
LANL to additional commitments outside the scope of the permit. LANL will
consider all comments received on this work plan.

This document describes the sampling plans that will be followed to implement
the RFIl at OU 1086, and, together with nine other work plans submitted to the
EPA in 1993 and nine work plans already submitted, meets the requirement set
forth in the HSWA Module to address a cumulative percentage of the
Laboratory's SWMUs in RFIl work plans by August 27, 1993.

E.2 Installation Work Plan

The HSWA Module required the Laboratory to prepare an Installation Work Plan
(IWP) to describe the Laboratory-wide system for accomplishing the RFI,
corrective measures studies, and corrective measures, a requirement satisfied
by the IWP for ER submitted to the EPA in November 1990. That document is
updated annually, and the most recent revision was published in November
1992. The IWP identifies the Laboratory's PRSs, describes their aggregation
into 24 OUs, and presents the Laboratory's overall management plan and
technical approach for meeting the requirements of the HSWA Module.

When information relevant to this work plan has already been provided in the
IWP, the reader is referred to the 1992 version of that document.

Both the IWP and this work plan address radioactive materials and other
hazardous substances not subject to RCRA. It is understood that the language
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Executive Summary

in this work plan peraining to subjects outside the scope of RCRA is not
enforceable under the Laboratory's operating permit.

E.3 Background

Landfills, experimental reieases from laboratories septic systems, and outfalls
are the main types of PRSs, in addition to active and inactive firing sites that are
located within OU 1086. Of these, the firing sites are of the greatest concern to
potential receptors because they comprise surface PRSs with significant
contaminant inventories.

Receptors who are at risk potentially are the current and future occupational
workers and future users if the land reverts to the public domain. The most
important pathways of contaminants to these receptors are airborne
resuspension of hazardous materials and radiation from radioactive materials
within the PRSs.

Technical Area-15, also known as R-Site, occupies a portion of Three-Mile
Mesa on Pajarito Mesa near the southwestern boundary of the Laboratory.
Technical Area-15 occupies approximately 1200 acres. Its boundaries are
defined by TA-66 and TA-67 to the north; TA-14, TA-16, TA-37, and TA-49 to
the west and south; and TA-36 to the east. Figure EXEC-1 shows the regional
location of the Laboratory and Figure EXEC-2 shows the location of TA-15 with
respect to other Laboratory TAs, as well as public and private propenties
surrounding the Laboratory. Figure EXEC-3 identifies the location of PRSs and
other salient site features and Figure EXEC-4 identifies the buildings at TA-15.
The PRSs are indicated on Figure EXEC-3 by their SWMU or AOC (C) number
and are classified both geographically, (10 areas, depending on location) and
numerically (depending on the nature of the SWMU). Table EXEC-1 lists the
PRSs geographically.

The key to the numerical designation is given below:
001 Storage area
002 Pit
003  Open detonation
004 Inactive firing site
005  Container storage area
006  Active firing site
007  Landfill
008  Surface disposal
009  Active septic system
010  Inactive septic system
011 Sump
012 Operational release
013  Underground tank
014  Outfall

Much of TA-15 has been used from the mid-1940s to the present time for
explosives experiments. In that capacity, test explosions ranging from a few
kilograms of high explosive to as much as 650 kg were conducted in
arrangements that duplicate many of the components of a nuclear weapon, with
the exception of the fissionable materials. These components sometimes

RF1 Work Plan for OU 1086 E-2 June 1993
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Figure EXEC-3 TA-15 site diagram showing Potential Release Sites (PRSs). Table EXEC-1
lists the PRSs by geographic location and gives the groupings into which the
PRSs are placed.
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TABLE EXEC-1

LOCATION of TA-15 POTENTIAL RELEASE SITES

(Total of 66* SWMUs and 13 AOCS)

LOCATION

SWMU/AOC NO.

DESCRIPTION

Office Buildirgs, R-40and R - 183

R-40

R-183

.La_bgmgmggmmx

The Hollow

Inactive Firing Sites

Firing Site C (R-41)

E-F Site

Firing Site G

RFl Work IPlan for OU 1086

15-002

15 - 007(a)

15 - 008(d)

15 - 009(d)

15 - 010(a), (b)

15 - 014(h)
C-15-005, C - 15 - 006
C-15-009

15 - 004(b), (C)

15 - 005(b)

15 - 008(e)

15 - 008(t), (k), (J)
15 - 012(b)

15 - 014(a), (b), (c)
C-15-002

15 - 005(a), (d)

15 - 009(a)

15 - 011(a), (b), (c)
15 - 014(g), (i), (), (k)
C-15-007

C -15-008
C-15-010

15 - 004(a), (d), (e)
15 - 005(c)

15 - 004(f)
15 - 008(a)
15 - 009(e)
C-15-004

15 - 001

15 - 004(g)
15 - 007(b)
15 - 008(c)
15 - 009(i)
C-15-001

Pit

Landfill

Surtace disposal

Active septic system
Inactive septic system
Outtall

Site of removed building
Site of removed tank

Inactive firing sites
Container storage area
Surface disposal
Active septic system
Operational release
Ouffall

Contaminated soil

Container storage area
Active septic system

Sump

Quittall

Stained oil

Site of clear liquid

Site of removed inactive tank

Inactive firing sites
Container storage area

Inactive firing sites

Surface disposal

Active septic system

Site of removed transformer
station

Storage area
inactive firing site
Landfill

Surface disposal
Active septic system
Soil pile

June 1993



Executive Summary

TABLE EXEC-1

LOCATION OF TA-15 POTENTIAL RELEASE SITES (cont.)
(Total of 66* SWMUs and 13 AOC)

LOCATION SUMU/AOC NO. DESCRIPTION

Active Firing_Sites

PHERMEX 15 - 003 Burn pad
15 - 004 (h) Inactive firing Site
15 - 006 (a) Active firing site
15-009 (g) Active firing site
15-010 (c) Inactive septic system
15-013 (a), (b) Underground tank
15-014 (e), (d), () Outfall
C-15-011 Inactive underground storage tank (UST)
C-15-012 Active (UST)
C-15-013 inactive (UST)
Ector 15 - 006 (b) Active firing sites
15 - 009 (h) Active septic system
15-014 (m) Outfall
R-44 15 - 006 (c) Active firing site
15 -008 (b) Surtace disposal
15-009 (c) Active septic system
R-45 15 - 006 (d) Active firing site
: 15 - 007 (c), (d) Landfill
15 - 008 (g) Surface disposal
15 - 009 (b) Active septic system
15-014 (f) Quittall
C-15-003 Black granular material

*of these 66 SWMUSs, four are not shown: 15 - 006 (e) and 15 - 008 (f) were transferred to TA - 36,
15 - 004 (i) and 15 - 012 (a) were never located
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contained muiti-kilogram quantities of natural uranium metal, depleted uranium
metal, and lesser quantities of beryllium and other metals. In most cases, the
tests were carried out aboveground, which resulted in the test materials being
_scattered over areas with radii up to several hundreds of meters. Based on
Laboratory records, some 75 metric tons of natural and depleted uranium have
been expended at the firing sites on TA-15 since the mid-1940s.

E.4 Technical Approach

For the purposes of describing and implementing the sampling and analysis
plans described in this work plan, most PRSs are grouped into aggregates.
This work plan presents the description and operating history of each PRS and
aggregates, together with an evaluation of the existing data, if any, in order to
develop a preliminary conceptual exposure model for the site. For some sites,
no further action can be proposed on the basis of this review; these sites are
discussed in Chapter 5. For other sites, this review is sufficient to determine that
investigation and remediation (if required) may be deferred until the site is
decommissioned; these sites are discussed in Chapter 6. The remaining sites,
for which RF1 work is proposed, are discussed in Chapters 7 through 10.

The technical approach to field sampling followed in this work plan is designed
to refine the conceptual exposure models for the PRSs and aggregates to a
level of detail sufficient for preliminary risk assessment and the evaluation of
remedial alternatives (including voluntary corrective actions). A phased
approach to the RFl is used to ensure that any environmental impacts
associated with past and present activities are investigated in a manner that is
both cost-effective and complies with the HSWA Module. This phased approach
permits intermediate data evaluation, with opportunities for additional sampling,
if required.

For PRSs for which there is no existing data and little or no historical evidence
that a release has occurred, the Phase | sampling strategy for OU 1086 will
focus on determining the presence or absence of hazardous and radioactive
contaminants. If contaminants are detected at concentrations above screening
action levels (SALs) based on a screening assessment, a voluntary corrective
action (VCA) may be proposed. The goal of screening assessments is to
identity contaminants of concern (COCs) that is, constituents whose
concentration levels in one or more environmental media are above a level of
concern defined by media-specific SALs. Although the derivation of SALs is
frequently based on risk calculations, these caiculations use very conservative
assumptions. Baseline risk assessments, on the other hand, use site-specific
land-use scenarios and exposure assumptions for the individual with
reasonable maximum exposure to estimate the risks associated with the
observec contaminants of concern (COCs). If the data collected during Phase |
are insufficient to support a VCA based on screening assessment, additional
RFI Phase Il sampling will be undertaken to characterize in more detail the
nature and extent of the release, and to provide data for baseline risk
assessments and corrective measure studies.

For some PRSs in OU 1086, it is known that a release has occurred. In these

cases, the existing information has been evaluated to compare it to the SALs as
they are developed and/or the evaluation of remedial alternatives, which would

RFl Work Plan for OU 1086 E-9
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be utilized in a VCA. Phase | investigation for these sites will collect data as
required to identify the presence of COCs and to refine the site conceptual
exposure model for these purposes.

Data quality objectives to support the required decisions are developed for RFI
Phase | sampling and analysis plans described in this work plan to ensure that
the right type, amount, and quality of data are collected. Field work for many
sites includes field surveys and field screening of samples on which the
selection of samples for laboratory analysis will be based. Laboratory analyses
will be performed in mobile and fixed analytical laboratories. Quality assurance
samples will constitute an additional body of samples to those being submitted
for analysis in fixed analytical laboratories. Table EXEC-2 shows a summary of
all sampling plans for OU 1086. It presents an estimate of the total number of
field screening analyses and laboratory analyses (the latter being subject to
wide changes from initial estimates depending on the field screening analyses).

The body of the text in this work plan is followed by five annexes, which consist
of project plans corresponding to the program plans in the IWP: project
management, quality assurance, health and satety, records management, and
public involvement.

In addition to the annexes, there are also 9 appendices which provide ancillary
information for OU 1086. These include maps (site and soils), field and
laboratory investigation methods, engineering drawings, National Environmental
Policy Act (NEPA) documentation, heatlh risk assessment for PHERMEX,
radiological survey methods, aerial radiological survey and a list of work plan
contributors.

E.5 Schedule, Costs, and Reports

The RFI field work described in this document requires 3 yr: (Figure EXEC-5) to complete
Phase |: two years for field work and one year for completing laboratory analysis,
evaluation and phased reports, (Figure EXEC-6). A single phase of tield work is
expected to be sufficient to complete the RFI for most PRSs, However, a
second phase will occur if warranted by the results of the first phase, in which
case the field work probably will take longer than 5 yr (Phase | and Phase |l) to
complete.

Cost and scheduling estimates for baseline activities for OU 1086 are provided
in Figure EXEC-7. The total estimated cost for the corrective action process at
OU 1086 is approximately $24.8 million (without escalation).

At the conclusion of the RFI, a final RF1 report will be submitted to the EPA.

E.6 Public involvement

Regulations issued pursuant to HSWA mandate public involvement in the
corrective action process. In addition, the Laboratory is providing a variety of
opportunities for public involvement, including meetings held as needed to
disseminate information, to discuss significant milestones, and to solicit informal
public review of this and the other draft work plans. The Laboratory also

RF1 Work Plan for OU 1086 E-10 June 1993
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Executive Summary

ADS 1086: TA-15

LANL  INC-7 C.MASON FINEST HOUR
REPORT DATE 24MAY93 RUN NO. S0 ENVIRONMENTAL RESTORATION
17:12

FY93 MILESTONE REPORT

START DATE

DATA DATE

SCHEDULED

START

FINISH

2BMAY93

2TJANG7

200CT99

28FEBOO

22MAY00

13SEPOO

12APROZ

14JUNO2

10CT91  FIN DATE 30St

10CT92 PAGE NO.

ACTIVITY  ORIG REM ACTIVITY DESCRIPTION
10 DUR DOUR % BUDGET EARNED
09012M130 0 0 0 1086: EPA/NMED DRAFT OF RF1 WORK PLAN COMPLETE
.00 .00
09014M130 0 0 0 1086: EPA/NMED DRAFT OF PH1 RPT COMPLETE
.00 .00
090%4M330 0 © 0 1086: EPA/NMED DRAFT; COMPLETION OF RFI
.00 .00
09015M105 0 0 0 1086: RECEIPT OF EPA CMS NOTIFICATION
.00 .00
09015M130 o 0 0 1086: EPA/NMED DRAFT OF CMS PLAN COMPLETE
.00 .00
09015M150 0o 0 0 1086: EPA APPROVED CMS PLAN
.00 .00
090174130 0 0 0 1086: EPA/NMED DRAFT; COMPLETION OF CMS
.00 .00
09017M135 0 0 0 1086: EPA NOTIFICATION OF CM1 REQUIREMENTS
.00 .00
REPORT TOTAL .00 .00
$x 1000
Estimate to Complete 418,890
Escalation $4,333
Prior Years 1601
Total at Compietion $24,824

FIGURE EXEC-7 Costing and Scheduling Estimates for Baseline Activities for OU 1086

RF1 Work Plan for OU 1086 E-15

June 1993



Executive Summary

distributes meeting notices and updates the ER Program mailing list; prepares
fact sheets summarizing completed and future activities; and provides public
access to plans, reports, and other ER Program documents. These materials
are available for public review between 9:00 a.m. and 4:00 p.m. on Laboratory
business days at the ER Program’s pubiic reading room at 1450 Central
Avenue, Suite 101, in Los Alamos and at the main branches of the public
libraries in Espanola, Los Alamos. and Santa Fe.
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Chapter 1

Introduction

1.0 INTRODUCTION

1.1 Overview of the Environmental Restoration Program

In March 1987, the Department of Energy (DOE) established a nationwide
Environmental Restoration (ER) Program to address environmental cleanup
requirements at its facilities. Los Alamos National Laboratory (LANL) (the
Laboratory) is operated for the DOE by the University of California (UC) and is
subject to the DOE's ER Program.

The Laboratory's operational requirements, outlined in the Resource
Conservation and Recovery Act (RCRA) operating permit, are implemented by
the Laboratory's ER Program. In particular, the Hazardous and Solid Waste
Amendments (HSWA) Module Vil issued by the Environmental Protection
Agency (EPA) gives specific requirements affecting the conduct of the ER
Program (EPA 1990, 0306). The HSWA Module became effective on May 23,
1990. The Laboratory's ER Program also is consistent with the requirements of
the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (DOE 1989, 0078).

The HSWA Module provides the principal framework for implementing the ER
Program at the Laboratory. However, sites to be investigated and evaluated
include not only the solid waste management units (SWMUs) described in the
HSWA Module but sites that may contain radioactive materials and other
substances not addressed by RCRA. The latter sites are called areas of
concern (AOCs). In this document, SWMUs and AOCs are collectively referred
to as potential release sites (PRSs).

The HSWA Module requires the Laboratory to prepare an installation-wide work
plan to contain the programmatic elements of a RCRA Facility Investigation
(RF1) work plan. This requirement was satisfied by a Laboratory-wide
Installation Work Plan (IWP) submitted to the EPA on November 19, 1990
(LANL 1990a, 0144). The IWP, which is updated annually, serves as the plan
by which DOE/UC will conduct the ER Program at the Laboratory. The IWP
describes the. ER Program and its history at the Laboratory; provides an
installation-wide description of current conditions; identifies the Laboratory's
SWMUs and AOCs, (these together comprise PRSs and their aggregation into
a number of operable units (OUs); and presents the Laboratory's overall
management and technical approach for meeting the requirements of the
HSWA Module. The IWP is the document to which individual OU work plans are
tiered. Relevant information presented in the IWP will be referenced but in
general rot repeated in OU work plans.

1.2 Hazardous and Solid Waste Amendments Requirements

The HSWA Module also requires the Laboratory to prepare OU RFi work plans
for specific investigations. The Technical Area 15 (TA-15) work plan is one of 24
OU work plans to be prepared. Within the ER Program, the TA-15 assessment
task is identified as Activity Data Sheet (ADS) 1086 and the OU is referenced
as OU 1086. Additional information regarding the Laboratory's ER Program, its

RFI Work: Plan for OU 1086 1-1
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implementation, and the guidance under which the TA-15 work plan was
prepared is given in Chapter 3 of the 1991 IWP.

The OU 1086 work plan addresses 5.0% of the Laboratory's SWMUs listed in
Table A of the HSWA Module of the Laboratory's Part B Operating Permit and
includes 9.8% of the SWMUs appearing on the HSWA Module Table B list of
priority SWMUs. The OU 1086 work plan thus contributes to the Laboratory's
commitment to address 55% of Table A SWMUs and 100% of Table B SWMUs
by May 23, 1993, as required by the HSWA Module.

The November 1990 Laboratory SWMU report (LANL 1990b, 0145) and
Appendix G of the 1990 IWP lists 66 OU 1086 SWMUs that are subdivided into
15 SWMU subunits, of which only 30 of the individual SWMUs are listed in the
May 1990 HSWA Module. Although not required by the HSWA Pemit, all of the
66 OU 1086 SWMUs are addressed in this work plan. The HSWA
Module Table A lists 18 SWMUs as priorities: 15-002, 15-006 (a—d), 15-007
(a—d), 15-008 (a-g), 15-009 (a—k), 15-012 (a—g). In the 1990 SWMU report
some of these SWMU numbers have been changed, so that the current priority
(Table B) SWMU listing is 15-002, 15-006 (a—d), 15-008 (a—d), 15-009 (a-b),
15-012 (a-b), 15-014 (i-m). This second listing is used throughout this RFI
Work Plan. AOCs were also listed for TA-15 in the 1990 SWMU report. No new
SWMUs or AOCs were identified during the preparation of the work plan,
although the locations of some SWMUs were better identified.

When EPA approves the OU work plan, the Laboratory will prepare a Class i
Permit Modification Application to remove the SWMUs to which EPA has
agreed that NFA is appropriate.

Table 1.2.-1 summarizes the designations of the PRSs from the Laboratory
1990 SWMU report. The PRSs on this table are divided into the groupings of
the Laboratory's SWMU report. In addition, the chapters are noted in which
each PRS is considered in this work plan.Table 1.2-2 lists the SWMUs with
alternative past identification schemes from the DOE Comprehensive
Environmental Assessment and Response Program (DOE 1987, 0264).

The present work plan for OU 1086 is organized in a somewhat different fashion
from the order given in Table 1.2-1. The chapters are organized according to
the characterization activities planned for the PRS, as follows:

d Chapter 5 No further action required

d Chapter 6 Action deferred until decommissioned, Active
Firing Sites

hd Chapter 7 Inactive firing site, E-F, Sampling plan

d Chapter 8 Other inactive firing sites with sampling plans

d Chapter 9 Landfills with sampling plans

d Chapter 10 Miscellaneous PRSs with sampling plans

d Chapter 11 SWMUs transferred to other OUs

RFA Work Plan for OU 1086 1-2 June 1993
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Chapter 1 Introduction

TABLE 1.2-2

CORRELATION OF PAST AND PRESENT SWMU NUMBERS

Current SWMU no. Previous SWMU no.
15-004(a) 15-004(a) + (b)
15-004(b) 15-004(c) + (d)
15-004(c) 15-004(e) + (1)
15-004(d) 15-004(f)

15-004(e) 15-004(g)
15-004(f) 15-004(h) + (M)
15-004(q) 15-004(i), {j), (n)
15-004(h) 15-004(k) + (0)
15-014(g) 15-014(f)

All unlisted SWMU numbers remain the same.

Because the OU 1086 RF! is scheduled to be completed in
approximately 5 yr (Phase | and Phase Il) contingent on the availability of
funding, the Laboratory proposes to submit phase reports regarding site
characterization activities for OU 1086 PRSs. These phase reports will update
the EPA and other interested parties on RFI field work progress and will furnish
the work plan for any SWMUs that are not on the HSWA Permit List and not
described in this RF1 work plan. These update memos may also serve as work
plan modifications for revising field sampling plans, as appropriate, to reflect
initial characterization results. Therefore, phased reports will be essentially
partial RF| Phase | reports and partial RFI Phase |l work plans. The schedule
for these phased reports/work plan modifications is presented in Figures
EXEC-5, EXEC-6, and EXEC-7, and Annex | of this volume.

1.3 Work Plan Organization

The purpose of the OU 1086 Work Plan is threefold:

1. To determine the nature and extent of the contamination within
each PRS;

2. To serve as the detailed field sampling plan for personnel who
will implement the RFI characterization activities; and

3. To satisfy the regulatory requirements of the HSWA Module.

The HSWA Module sets out the general scope of the work plan, establishes the
expected correspondence between the RFltasks identified in EPA guidance

RF1 Worl Plan for OU 1086 1-7 June 1993
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documents (EPA 1989, 0088) and the equivalent ER Program tasks, and
specifies the requirements to be fulfilled, as outlined in the IWP and the OU
work plans. These expectations are summarized in Table 1.3-1, which has been
adapted from the HSWA Module (page 32).

Table 3.2 of the 1991 IWP proposes an outline for OU work plans. The present
OU 1086 work plan includes all the elements specified by this outline, but
the form has been modified to be more logically consistent with the proposed

TA-15 work. A complete project management plan for OU 1086 is contained in
Annex | of The Work Plan.

The EPA defines five general tasks within the RFl process (EPA 1989, 0088,
EPA 1990, 0306). These RFI tasks and the chapters in the OU 1086 work plan
that address each task are as follows:

RFI Task |, Description of Current Conditions. This task
consists of a presentation of facility background information and
a general discussion of the nature and extent of contamination.
Historical background information on TA-15 is presented in
Chapter 2, environmental setting in Chapter 3, and known data
related to each PRSs in Chapters 5 through 10.

RFI Task Il RFI Work Plan. This task requires plans for quality
assurance, data management, health and safety, and

community relations. These plans are presented in Annexes |
through V.

RE! Task lll. Facility Investigation. This task sets out
requirements for further environmental characterization
of the site. The environmental setting is described in Chapter
3, and known data on the nature and extent of contamination at
individual PRSs are presented with the field investigation
objectives and sampling plans in Chapters 7 through 10.

Pathway and assessment considerations are discussed in .
Chapter 4.

RF) Task IV. Investigative Analysis. This task contains subsets

of data analysis and protection standards and is addressed in
the IWP.

RFI Task V. Repors. This task calls for preliminary, work plan,
progress, draft, and final reports. As outlined in
Chapters 1 and 2, Laboratory work plans are provided on an
installation-wide basis (the IWP) and for specific ER Program
activities. The site-specific OU 1086 work plan has been
prepared in accordance with this requirement. Table EXEC-4
gives a schedule for OU 1086 reports. Periodic reports for the
entire ER Program, as well as draft and final RF| Reports, will
be submitted as described in the IWP.

The locations of all HSWA Module requirements in ER documents are shown in
Table 1.3-1.

RF1 Work Plan for OU 1086 1-8 June 1993
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14 Description of the TA-15 Operable Unit and Solid Waste
Management Units

TA-15, also known as R-Site, occupies portions of Three-Mile Mesa and
Pajarito Mesa near the southwestern boundary ot the Laboratory.
Figure EXEC-1 shows the regional location of the Laboratory and
Figure EXEC-2 shows the location of TA-15 with respect to other Laboratory
TAs as well as public and private properties surrounding the Laboratory. Figure
EXEC-3 identifies the location of SWMUs and other salient site features at
TA-15. TA-15 occupies approximately 1200 acres. Its boundaries are defined by
TA-66 and TA-67 to the north; TA-14, TA-16, TA-37, and TA-49 to the west and
south; and TA-36 to the east.

Appendix A contains a topographic map of TA-15. Appendix D contains site
maps and drawings, survey coordinates of a Material Disposal Area, and other
engineering details relevant to the OU 1086 RFI. Details of the TA-15
environment, its past use, and release sites are given in Chapters 3-10.

Much of TA-15 has been used from the mid-1940s to the present time for
explosives experiments. In that capacity, test explosions ranging from a tew
kilograms of high explosives (HEs) to as much as 650 kg have been detonated
in arrangements that duplicate many of the components of a nuclear weapon,
with the exception of the fissionable material. These components have
contained multikilogram quantities of natural uranium metal, depleted uranium
metal, beryllium metal, and lesser quantities of other metals. In most cases, the
tests are carried out aboveground, which results in the test materials being
scattered over areas that are sometimes hundreds of square meters. Based on
laboratory records, some 75 metric tons of uranium, both natural and depleted,
have been expended at the firing sites on TA-15 since the mid-1940s.

Dynamic radiography is one of the major tools used at these firing sites to
obtain data on the hydrodynamic performance of the weapon components.
Short-duration bursts of X-rays, after passing through the explosion, are
recorded on film. These "pictures” of the explosion can be examined to
determine if the components were acting as predicted. The two sets of
stationary X-ray-emitting equipment are called PHERMEX (pulsed, high-energy,
radiographic machine emitting X-rays) and Ector (the name given to the diode-
type pulse power machine at R-306).

June 1993
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Chapter 2 Operable Unit Background Information

2.0 OPERABLE UNIT BACKGROUND INFORMATION

This chapter presents a brief overview of past and current uses of Technical
Area-15 (TA-15). Greater detail is contained in Chapters 4, 6, and 7.

21 Lacation

TA-15 is bounded by TAs 66 and 67 to the north, TAs 14, 16, 37, and 49 to the
west and south and TA-36 to the east. The relatively flat surface of Three-Mile
Mesa on Pajarito Mesa encompasses most of TA-15, but steep-walled Water
Canyon traverses the southern site boundary and Potrillo Canyon intersects the
main portion of Three-Mile Mesa, dividing the Mesa into two firing site areas on
PHERMEX Mesa and Mesita del Potrillo. Chapter 3 provides additional -
information on the TA-15 environmental setting. Figure 2.1-1 shows an aerial
view of the Laboratory including TA-15.

Figures EXEC-1 and EXEC-2 show the regional location of the Laboratory and
the locaticn relative to other Laboratory sites and perimeter properties. Figure
EXEC-3 shows a site diagram of TA-15 and its associated PRSs. A topographic
map of TA-15 is contained in Appendix A. Detailed engineering drawings, site
maps, survey coordinates for shafts and Material Disposal Areas (MDAs) N and
Z [SWMU nos. 15-007(a) and 15-007(b), respectively] and other information
relevant to the TA-15 RFI are contained in Appendix D.

22  History

This section describes the prehistoric use, early use, and laboratory acquisition
of Three-Mile Mesa and the historical development, environmental monitoring,
and hazard ranking of TA-15.

2.2.1 Prehistoric Use

Three-Mile Mesa has seen extensive prehistoric use (Steen 1977, 0660; Steen,
1982, 06£9). Ruins and artifacts are widespread across the mesa top, including
some near PRSs. An archaeological survey, carried out in conjunction with the
TA-15 RFI, documents this use and assesses the potential RFl impact on
cultural resources (Appendix E). It is expected that a categorical exclusion for
TA-15 (RCRA) Facility Investigation (RFI) activities will be issued by the
Department of Energy (DOE).

2.2.2 Early Uses and Laboratory Acquisition

Much of the Pajarito Plateau, including present-day TA-15, was part of the
Ramon Vigil land grant. In the late 1800s and early 1900s, the Pajarito Plateau,
including portions of Three-Mile Mesa, was used for ranching, farming, and/or
timber production.

RFI Work Plan for OU 1086 2-1 June 1993
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Chapter 2 Operable Urnit Background Information

Three-Mile Mesa was added to the Santa Fe Forest Reserve together with the
rest of the Jemez Section in 1915. The area encompassing present-day TA-15
was acquired from the US Forest Service (Santa Fe National Forest) in two
parcels, as is documented by memoranda of understanding (MOUs) with the

Manhattan Engineering District dated May 15, 1943 (9360 acres) (ENG-R 1656
1968, 03-0029).

From the time of its acquisition by the Laboratory in the 1940s to the present

day, the portion of Three-Mile Mesa that contains TA-15 has encompassed a
number of firing sites.

2.2.3 Historical Development of TA-15

in 1944 a small control building and two firing sites—one for quantities of high
explosives (HEs) up to 50 Ib and the second for larger amounts—were
established on TA-15. The exact location ot these two firing sites and the types
of tests that were carried out have not been determined definitively in a search
of the archives, but it is probable that these became Firing Points A and B.
Firing Point A was probably in use by the end of 1944, and nearby Firing Point
B shortly thereafter. In 1946 the decision was made to make TA-15 into a
permanent location for explosive experiments related to the design of nuclear
weapons, which could and did invoive experiments with up to 2 tons of HEs. By
1947 Firing Points C, D, and E-F were in use. In 1948 Firing Points G and H
were added. Firing Points A-H are not used today, and most of the structures
associated with these firing sites have been decommissioned and dismantled.
The hazardous materials used in these explosion tests, such as uranium,
beryllium, and lead, have largely been left in place at the firing sites where the
materials were deposited by the expiosion or pushed aside to clean the area.
Other materials that may have been deposited include steel, aluminum,
mercury, boron, cadmium, gold, and tritium, although in very small amounts.
Many types of HEs have been used at these sites, and they certainly have left
some inorganic residues, but no unexploded HEs have been found in analyses
at firing site soils. Firing Point E-F was used the most heavily and contains the
largest quantities of hazardous materials. Up to 65 000 kg of uranium and

approximately 350 kg of beryllium have been expended in tests at Firing Point
E-F.

Areas R-40, R-183, and The Hollow are areas containing office buildings in
support of TA-15 operations. (See Figure EXEC-3) The buildings in The Hollow
have been assembled since 1949 and are intimately connected. The buildings
at R-40 have been in pilace since the early 1950s, and those at R-183 since the
early 1960s. Related to those buildings and the surrounding areas are a number
of PRSs involving septic tanks, sumps, drainage ditches, outfalls, container
storage areas, and other operational releases.

In the 1950s, Firing Sites R-44 and R-45 were completed. Since then, these

sites have been used for various explosive tests, with R-45 for smaller tests and
R-44 for larger tests.

The PHERMEX facility was built in the early 1960s to perform dynamic

radiography of the components of nuclear weapons during the explosion. A
second major dynamic radiographic machine named Ector, was installed in the

RFl Work Plan for OU 1086 2-3 June 1993
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early 1980s for studies similar to those at PHERMEX. A new tacility known as
DARHT (Dual-Axis Radiographic Hydrodynamics Test) is being planned.

Further details and references on the historical development of operations at
TA-15 are given in the description of individual PRSs, Chapters 5-10.

2.3 Environmental Monitoring at TA-15

A number of difterent environmental monitoring procedures currently are
followed at TA-15. First, all explosive tests on TA-15 are carried out according
to approved standard operating procedures (SOPs). In any experiment involving
potentially hazardous materials, such as depleted uranium, and beryllium,
monitoring procedures are called out in the SOP for times during and
immediately after the experiments to assure that workers on site may approach
the firing pad safely. Second, prior to any construction on TA-15, the area
invoived in the construction is surveyed with a portable survey instrument
capable of detecting gamma rays. As appropriate, solid samples also are taken
for analysis of hazardous materials. In addition any construction also must go
through an extensive Laboratory environmental safety and health (ES&H)
process. Construction can proceed only if these surveys and sample analysis
show that it is safe to do so. Thirdly, periodic surveys are carried out on active
firing sites such as R-44, R-45, PHERMEX, and Ector to assure that an
unexpected build-up of uranium and/or beryllium is not taking place. The last
survey was conducted in 1991 (Schlapper 1991, 10-0009).

In addition, air samplers and other means for detecting airborne contamination
have been deployed during some of the explosions. The information obtained
leads to the conclusion that only small amounts of the materials have been
aerosolized and carried along with the wind. The Laboratory has used results
from these tests to estimate that the maximum amount of uranium and beryllium

aerosolized in any test is 10% and 2%, respectively (Dahl and Johnson 1977,
0877).

In addition, site monitoring has been done at TA-36, the technical area
immediately east of TA-15, and results have been reported in the Laboratory's
annual environmental sampling reports, which extend back to 1970 (e.g.,
Environmental Protection Group 1990, 0497).

Groundwater from two supply wells located in TA-36 (due east of TA-15) has
been tested for radioactive and primary and secondary chemical constituents.
Contamination has not been detected in the water supply wells in 1990 (Figure
3.4-3). There are no wells at TA-15 for direct monitoring.

24 Hazard Ranking of TA-15

In 1987, the EPA and DOE used the EPA Hazard Ranking System (HRS) and
the DOE-modified HRS to assess the potential for migration of chemical and
radioactive contaminants (DOE 1987, 0264). Despite the existence of uranium
and beryllium spread over the surface of some of the firing sites at TA-15, the
maximum overall migration mode score of 9.9 and direct contact score of 4.2
reflect low potential for contaminant migration and exposure and are tar below

RFI Work Plan for OU 1086 2-4 ) June 1993
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the score of 28.5 required by the EPA for the site to be included in the National
Priorities List (CERCLA "Superfund" list).

25 Past Waste Management Practices

Firing site experiments, sanitary wastes, and cleanup wastes at TA-15, together
with current conditions in that area, are discussed in the following subsections.

2.5.1 Firing Site Experiments

Because of the remote location of TA-15 in relation to the main population living
in Los Alamos County and to the main body of employees working at the
Laboratory, the explosions were usually not set off inside containment vessels,
but rather in the open air. The by-products of the explosion were allowed to
expand freely and to settle back on the ground in the vicinity of the experiment.
Each explosion, depending on the amount of HEs, had a hazard radius
associated with it in which personnel must be under protective cover during the
actual explosion, and this radius was calculated before each experiment. The
area on which the main portion of the hazardous material was scattered was
much smaller than this administrative hazard radius. After each experiment, the
area nearby the center of the explosion was cleared of physical debris to
accommodate the next experiment. Periodic surveys were conducted to
determine the extent of the most contaminated portion of the firing site. In some
of the firing sites, sandbags, (filled with sand or a concrete mixture), and steel
blast mats were used to protect nearby buildings. When the sandbags and mats
deteriorated, they were removed and replaced with fresh sandbags and mats. In
the past, this debris was placed in Material Disposal Area Z (MDA-Z), SWMU
15-007(b) at Firing Site G (DOE 1987, 0264), but this practice was stopped
about 1981 when the Laboratory began to truck such debris as low-level
radioactive waste to the TA-54 landfill.

Although MDA-Z is no longer used, it has not been covered or reclaimed.

Currently the same procedures are used for firing site experiments. However,
the size of the shots is dramatically lower. The maximum used in the last 10 yr
for a single shot is about 45 kg high explosive (HE), well under the limit imposed
in 1982 of 67 kg (150 Ib) for the new firing bunkers at R-306 and R-310. The
limit at PHERMEX remains 450 kg (1000 Ib).

25.2 Sanitary Wastes

The overflow from each sanitary waste line, until the mid 1970s, emptied
through an outfall into one of the nearby canyons. In the mid 1970s a sump was
constructed in the exit line from five of seven septic tanks, and the outfalls from
six of seven septic tanks were plugged. The remaining unplugged outfall
[SWMU 15-009(e)] receives only sanitary waste. The main use of these septic
systems was for the disposal of sanitary sewage. However, there is some
evidence that an outfall from one of the buildings (TA-15-40) probably was used
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to dispose of photographic solutions, and another septic system (shop TA-15-8)
probably contains some HEs from machining of HEs there.

Table 2.5-1 lists the National Pollutant Discharge Elimination System (NPDES)
outfalls.

TABLE 2.5-1
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM OUTFALLS.
Building SWMU NPDES
Number Number  Type of Discharge Serial # Status
Category
194 15-014(i)  Noncontact cooling water 093  Eliminated 1992
04A
184 15-014(e) Noncontact cooling water 139 Submitted to EPA
04A 11/87
306 15-014(m) Noncontact cooling water 143 Submitted to EPA
04A 11/87
183 15-014(a) Photo wastes 123
06A
202 (CT) - Treated cooling water 028
03A
253 Cleanup Wastes

Material Disposal Area-N (MDA-N), SWMU 15-007(a) to the south of R-40 was
used prior to 1965 for disposal of debris from the dismantiement of structures
within TA-15. Whether this material is contaminated with hazardous material is
not known. Personnel acquainted with the area believe that the amount of any
radioactive material is low because structures were usually surveyed for
radioactive contamination before being torn down. In 1967, a major cleanup
effort was carried out to remove unused structures. In this case the surveys are
well documented (Courtright 1965, 10-0034; Buckland 1965, 10-0032 and
Courtright 1967, 10-0035) and the structures were shown to be free from
radioactive and HE contamination. This debris was removed from TA-15.

From approximately 1965 to 1981, construction debris, used sandbags and

other shielding from tests at PHERMEX, and other miscellaneous debris were
deposited in MDA-Z, SWMU 15-007(b), located on the south mesa of TA-15.

2.6 Current Conditions at TA-15

TA-15 is an active technical area of the Laboratory used by one group (M-4) of
the Explosives Technology and Applications (M) Division for on-going explosion
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research. Planning for future Laboratory use of this area also stipulates that the
area will continue to be used for explosion research (Facilities Engineering
Division Planning Group et al. 1990, 0655).

Access to TA-15 is controlled by this M Division operating group. Because most
work on this site is classified, only Q-cleared personnel can routinely enter this
site as tar as its group office. In addition, permission and control keys must be
obtained from Group M-4, hydrodynamics, before an individual may proceed to
the firing sites located beyond the group or engineering offices.

Access to and from Water Canyon and Potrillo Canyon also is
controlled by the M Division Office, which maintains control of keys to the
canyon access road gates.

In the ongoing Laboratory Environmental Surveillance Program, water samples
are collected at least annually from two deep water supply weils located at TA-
36 due east of TA-15 and also from three wells at TA-49, due south of TA-15.
Sediment stations down-gradient from TA-15 in Water Canyon and Potrillo
Canyon are also sampled annually. Air and air radiation monitoring stations are
present at TA-49 near the State Road 4 gate and throughout the Laboratory site
(see Figure 2.6-1). The environmental measurements obtained from these air
monitoring stations, over three decades, have given no evidence that
contaminants attributable to past or present TA-15 operations have been
transported beyond the technical area boundaries.

The environmental surveillance report for studies in 1989 (Environmental
Protection Group 1990, 0497) indicates that the DOE radiation protection
standard (RPS), under which the Laboratory operates, limits incremental
radiation doses (effective dose equivalent) to the general public from all
Laboratory operations to 100 mrem/yr from all pathways. In addition, the air
pathway exposure route is limited to 10 mrem/yr in accordance with EPA
requirements. For comparison, the average background radiation exposure to
individuals living in Los Alamos is approximately 336 mrem/yr from all sources
(Environmental Protection Group 1990, 0740). Nearby TA-49 radiation
monitoring stations have never measured radioactivity levels more than 1% of
applicable DOE or EPA guidelines.

The ESG report for environmental surveillance during 1989 estimates that the
maximum incremental risk of cancer from radiation to Los Alamos residents as

a result of all 1989 Laboratory operations is about 1 by 108 (Environmental
Protection Group 1990, 0497). Of that risk, the contribution from TA-15 is
exceedingly small.

27 Loocal Populations

Section 2.5 of the IWP describes the population distribution within a 50-mile
radius of the Laboratory. The IWP presents a table documenting population
density at nine distance intervals for 16 compass directions, based on 1989
projections from 1980 census data. Newer data from the 1990 census give the
total number of residents within the 50-mile radius of the Laboratory as 213 000.
About 50 people normally reside at Bandelier National Monument (BNM). BNM
operates a remote radio transmitter near the main gate to TA-49, but no other
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Figure 2.6-1 Locations on or near the Laboratory site for sampling airborne
radionuclides (Environmental Protection Group 1990, 0497).
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use (including hiking trails) is currently made (or is planned) of BNM property
south of TA-49 to Frijoles Canyon. Most people at Bandelier are visitors who
spend only a few hours there. About 350 000 people visited BNM in 1990.

The two next closest residential communities to TA-15 are iocated 6 km to the
east in White Rock, and the town-site of Los Alamos, which lies approximately 7

km to the north. The 1990 census gives the population of White Rock as 6800
and of Los Alamos as 11 400.

State Road 4 is a lightly used, publicly accessible road along the southern
boundary of TA-49, south of TA-15. According to the Laboratory's Engineering
Division, yearly average traffic on this road is about 700 vehicles per day. The
point of closest public approach to a TA-15 PRS (PHERMEX) is about 2 km.

2.8 Sources of Information

Available environmental data for TA-15 were acquired by using current standard
practices and methods. No attempt has been made to validate these data in the
EPA sense of the term. These data are used in this document as a guide to RFI
characterization and sampling.

Many key personnel involved in the activities at TA-15 since its beginning in
approximately 1944 were interviewed directly. Among these individuals are

scientists who carried out experiments at each of the named inactive firing sites
. located on TA-15 as well as at the current active firing sites.

Other sources of information also have been used.

* The Laboratory's environmental monitoring network. This

network includes on-site stations as well as perimeter and
regional stations that are not influenced by Laboratory
operations. These studies are reported in annual reports of the
environmental surveillance group.

* Special studies conducted at the Laboratory and in the region.
Researchers collected environmental data for these studies in
areas unaffected by Laboratory operations. These studies are
described in periodic Laboratory reports.

* General environmental data. These data address the behavior

of chemicals, elements, and radionuclides in natural systems.

These reports are available in peer-reviewed scientific
literature.

* Unpublished internal Laboratory memoranda, reports, and
drawings.

* Published special studies carried out over a period of years on
Firing Site E-F.
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Environmental Setting

3.0 ENVIRONMENTAL SETTING OF THE TA-15 OPERABLE UNIT 1086

Chapter 3 provides a detailed description of the environmental setting at
Technical Area (TA)-15, leading to a conceptual model on which the Potential
Release Site (PRS)-specific characterization plans (Chapter 7 through 10),
recommendations for deferred until decommisioning (Chapter 6), and the
recommendations for no further action (NFA) (Chapter 5) are based. Reference
is made, as appropriate, to information given in Chapter 2 of the Installation
Work Plan (IWP) (LANL 1991, 0553), which discusses the regional
environmental setting.

Chapter 3 presents and interprets existing information relevant to TA-15 by
section, as follows:

® 31 Location and Topography

¢ 32 Climate

® 33 Biological and Cultural Resources
¢ 34 Geology and Soils

® 35 Hydrology

®* 36 Hydrogeologic Model

Sections 3.1 through 3.5 provide a general foundation on which the conceptual
model discussed in Section 3.6 is based. This model identifies the potential for
contaminant migration at TA-15 using the environmental pathways and
receptors that are addressed further in Chapter 4. Chapter 3 also identifies
additional information needs related to (1) expanding our conceptual
understanding of the environmental processes at TA-15 and (2) assessing the
magnitude and importance of potential exposure routes.

The development of general data needs and the site conceptual model in
Chapter 3 are used to evaluate the nature, quantity, and quality of data required
to support the purposes of the TA-15 RCRA Facility Investigation (RFl) as
summarized in subsequent chapters.

The general data requirements and conceptual model identified in Chapter 3
also are used to develop the SWMU-specific field investigation plans presented
in Chapters 7 through 10. As field results become available, an iterative process
will begin in which the current conceptual model will be updated, the sufficiency
of the data for supporting the RFI objectives will be assessed, new data needs
will be identified, and new investigations will be designed and carried out to
fulfill those needs.

3.1 Location and Topography

Operable Unit (OU) 1086 occupies roughly a rectangular area, about 2.1 km
wide by 2.4 km long (see topographic map in Appendix A). The northern
boundary is formed by the stream channels in Pajarito and Three-Mile canyons
along TAs-46, 66, and TA-67. The area is bounded on the west by TA-14 and
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the stream channel of Cafion de Valle along TA-16 and TA-37. TA-49 on the
southern margin of Water Canyon forms the southern boundary, and TA-36
forms the eastern boundary. The topography is rugged, characterized by
relatively narrow mesa tops separated by elongated canyons; the predominant
axis of both mesas and canyons is west-northwest to east-southeast.

Five canyons dissect the operable unit; from north to south they are Pajarito
Canyon, Three-Mile Canyon, Potrillo Canyon, Caion de Valle, and Water
Canyon. Water and Pajarito canyons head on the flanks of the Sierra de los
Valles. Related to this position, they have relatively large watershed areas
compared with other watersheds on the Pajarito Plateau and are the deepest
canyons in the operable unit. Cafion de Valle also heads in the Sierra de los
Valles but has a smaller watershed area and joins Water Canyon within the
boundary of the operable unit. Potrillo and Three-Mile canyons are small
canyons heading on the Pajarito Plateau. Potrillo Canyon headwaters are
located completely within the operable unit, and Three-Mile Canyon has its
headwaters relatively close, but upstream of the operable unit boundaries. Both
of these canyons have relatively small watershed areas and are shallower than
the other canyons. Three-Mile Canyon joins Pajarito Canyon a short distance
downstream from the OU boundary. Potrillo Canyon flows into Water Canyon
about 8 km downstream from OU 1086. None of these canyons contains
perennial flow within this OU.

There is a considerable elevation difference between mesa tops and canyon
bottomns, averaging a minimum 30 m vertical drop with a maximum of about 110
m. The maximum elevation of OU 1086 is 2234 m on the mesa west of building
TA-15-40, and minimum elevation is 2048 m in Water Canyon. Mesa tops are
generally flat and gently slope to the east-southeast. Canyon walls are steep to
nearly vertical, ending in large piles of talus at the canyon wall/canyon bottom
junction. Canyon bottoms are generally narrow, with steep stream channel
gradients.

The entire operable unit, both mesa tops and canyon bottoms, is situated within
the Bandelier Tuff, a thick sequence of volcanic ash flows and ash falls on the
Pajarito Plateau. In the absence of additional structures, such as faults and
fractures, the horizontal uniformity in rock type implies relative uniformity in
surface hydrologic and geologic properties throughout the immediate area.

3.2 Climate

Climate is important in terms of contaminant migration because of wind-driven
airborne transport and because of the role of surface water in the magnitude
and frequency of erosion, as well as its horizontal and vertical transport
properties. The local climate at OU 1086 varies only slightly from the Los
Alamos area climate as reported in Chapter 2 of the Installation Work Plans
(IWP). A major climatologic data collection station for Los Alamos, which
provides the information for climatologic summary, was located until
recently at TA-59. (There are currently four meteorological stations
around the Laboratory.) This site was located about 2.5 km northwest
and 30.5 m higher in elevation than building TA-15-40 at TA-15. Precipitation on
the Pajarito Plateau is strongly comelated with topography and proximity to the
Sierra de los Valles. There is a pronounced annual rainfall gradient from west to
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east, with the largest values on the west end, closest to the Sierra de los Valles,
the topographic high of the area. Taking into account this factor, we estimate
the average annual rainfail at OU 1086 to be about 16 in. annually, or about 2
in. less than the 18 in. reported at TA-59 (Bowen 1990, 0033). The reason for
this ditference is that OU 1086 is farther east and topographically lower than

TA-59. Lower precipitation is manifested in amounts of both rainfall and
snowfall.

The Laboratory currently maintains two climatologic data collection stations
near OU 1086. One station is the TA-6 meteorology tower, located about 2.04
km northwest of OU 1086. This tower replaced a station at TA-59 as a primary
climatologic reporting station for Los Alamos in January 1990. A second
climatologic data collection station is located at TA-49 about 3.72 km southeast
of OU 1086 and near the Laboratory boundary with Bandelier National
Monument (BNM). This station has been in operation since 1987. Both stations
report precipitation, wind direction and speed, relative humidity, temperature,
and solar radiation. A third station that measures precipitation and temperature
during nontreezing days is located about 4.6 km to the east in TA-36.

The predominant prevailing wind direction is from southwest to the northeast
(Figure 3.2-1). Surface winds will vary with the time of day, location on the
Plateau, and height above the ground because of the area's complex terrain.
When the large-scale wind velocities are relatively low and there is sunshine, a
superimposed convective, upslope wind develops over the Plateau (flow from
southeast to northwest). During clear, relatively calm nights, the flow direction
reverses, and a shallow drainage wind (flow from west to east) can develop
down the canyons. These upslope/drainage winds prevail at locations some
distance from the Rio Grande and are expected to occur at OU 1086.

It has been observed that the mean maximum temperatures are higher in White
Rock than in Los Alamos for all months, and the mean minimum temperatures
are generally lower in White Rock. Temperature difterences for the mean
maximum and mean minimum are usually less than 5°F. Temperatures at OU
1086 are expected to range between the Los Alamos and White Rock values.

33 Blological and Cultural Resources

The environmental setting of OU 1086 is primarily associated with mesa tops,
although there are several canyons that might r ceive contaminants as a result
of chemical transport. The mesa-top environment within the OU consists of
ponderosa pine, as the dominant overstory in the western portion, with a
gradation 1o pinon, pine, and juniper in the eastern portions of the site. There
are cleared, grassy areas scattered throughout the site.

TA-15 serves as an overwintering area for deer and elk. Other species that are
known to occur on the site include a variety of small mammals (mice, coyotes,
and others).

Although there is no perennial source of water on the mesa top, the proximity to
canyons affords access to water during most of the year. Thus, area wiidlife can

inhabitat the three different types of habitat without having to move great
distances to a water source.
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Figure 3.2-1 Wind roses at Laboratory stations during 1989 (from Environmental
Protection Group 1990, 0497). .
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The dominant tree species within OU 1086 are one-seed juniper, pinon, and
ponderosa ine. Douglas fir is common in the area and an occasional white fir is
tound. Common shrub species are Gambel oak, wavyleat oak, mountain
mahogany, cliffbush, and Colorado barberry. The dominant grasses of the area
include mountain muhly, little bluestem, and blue grama. Some of the most
common forbs found within OU 1086 are golden aster, bittersweet, and
wormwood. The following habitat types are found in the operable unit.

Mesa top:
Ponderosa pine-Gambel oak/pinon phase
Pinon-Gambel oak
Pinon-wavyleaf oak

North-facing slopes and canyon bottoms:
Ponderosa pine-Gambel oak
Douglas fir-Gambei oak

Within the operable 91 species of plants, 51 species of nesting birds, 24
species of wintering birds, 34 species ot mammais, and 10 species of reptiles
and amphibians have been identified.

Biological and cultural resources were extensively surveyed in the summer of
1992. Several threatened and endangered species were identified for which
TA-15 has a suitable ecology. Further, over 80 sites of cultural interest were
located. The details of these investigations are presented in Appendix E.

34 Geology and Soils

The stratigraphy, structure, seismicity, and soils of OU 1086 are described in
this sectior.

3.4.1. Stratigraphy

The mesa surfaces in TA-15 are underlain by the upper member of the
Bandelier Tuff. The Bandelier comprises two members: upper, or Tshirege, and
lower, or Otowi (Figures 3.4-1 and 3.4-2). The younger Tshirege unit is about
1.1 million years old and is separated in time from the Otowi by about 400 000
years. Most of the soils described in Subsection 3.4.3 are derived from the
Tshirege. The Tshirege forms the canyon walls throughout TA-15 and is the
only rock in the stratigraphic column exposed at this site.

The Tshirege (Smith and Bailey 1966, 0377) consists of multiple flow units of
crystal-rich ash-flow tuff and displays significant variations in welding and vapor
phase alteration. The Tshirege is underlain by the Tsankawi Pumice Bed (less
than 1 m thick) that, in turn, marks the boundary between the Tshirege and the
Otowi. The Otowi Member is a nonwelded vitric ash-flow tuff also composed of
many units. These two members are separated by an erosion surface that may
contain extensive permeable channel gravels and sands (Gardner et al. in
press, 0848). Total thickness of Bandelier Tuff in the TA-15 area is about 300 m.
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Figure 3.4-2 Cross section of stratigraphy with accurate topography at TA-15.
DT-5 and PM-4 are drill holes on each side of TA-15.
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Although Cerro Toledo Rhyolite is present in adjacent OUs, it is not present at
this OU to our knowledge.

The Bandelier Tuff in the vicinity of TA-15 rests unconformably upon a number
of interfingered deposits of Pliocene to Pleistocene epochs. The Tschicoma
lobate dacite and andesite lava flows of the Tshicoma Formation from the west
interfinger with the Puye Formation. The Puye Formation is derived from the
Tschicoma volcanic centers located in the northeastern range ot the Jemez
Mountains. The Puye Formation consists of stream flow deposits, debris flow
deposits, volcanic ash and block flow deposits, and ash fall and pumice tall
deposits (Waresback and Turbeville 1990, 0543). The Cerros del Rio basalts,
flowing into the area from the east interfinger in turn with these two formations.
Water wells indicate that each of these may unconformably contact the
Bandelier Tuff under TA-15 (Gardner and House 1987, 0110).

The Totavi Lentil, a coarse, poorly consolidated channel congiomerate
deposited by the ancestral Rio Grande, forms a boundary at the base of the
Puye between it and the Santa Fe Group sediments. The Santa Fe Group is a
sedimentary rift deposit consisting of fluvial sandstone, siitstone,
conglomerates, eolian deposits, ash beds, and lacustrine sediments of Miocene
and younger age. The deep groundwater system in the Los Alamos area lies in
the Puye and the Santa Fe formations.

Figure 3.4-2 is a cross section between two wells, PM-4 and DT-5A (see Figure
3.4-3 for locations). These wells provide some stratigraphic control for the
eastern part of TA-15. No stratigraphic control exists between the two wells;
therefore, the interfingering of Tschicoma, Puye, and Chino Mesa rocks is
shown schematically. The Tshirege is differentiated into subunits for well DT-5A
but not for PM-4. As the Tshirege Member encompasses the TA-15 area and is
the only rock exposed at the surface, some details of the petrology and
stratigraphy of this unit are included in the following discussion.

The Tshirege Member comprises seven units (Weir and Purtymun 1962, 0228):
1A, 1B, 2, 3, 4, 5, and 6. The best exposure of these units occurs in Water
Canyon in the vicinity of TA-15 and to the south. Unit 1A overlies the Otowi
Member. It is a light gray to light pinkish gray, pumiceous, friable rhyolite tuff. it
overiays unit 1B, a light gray to light orange rhyolite ash flow tuft containing
lenses of rock fragments and pumice. Unit 2 is a hard, welded, light pinkish-gray
to purplish-gray rhyolite tuff overlying 1B. Unit 2 may be divided into 2a and 2b.
Unit 2a is a light gray pumice and 2b is a tan to brown weathered tuff (Baliz et
al. 1963, 0024). This unit is exposed near the bottom of the deepest canyons in
the neighborhood of TA-15, i. e., Water Canyon. Unit 3 is a friable, pumiceous,
light gray rhyolite tuff. Unit 4 is a moderately welded, cliff-forming, light-pinkish-
gray rhyolite tuff. Unit 5 (not shown in Figure 3.4-2) is a thin deposit, possibly a
surge deposit, of coarse sand. Unit 6, the uppermost unit, is a moderately
welded, pinkish-gray rhyolite tuff. it forms the upper cliff in the Tshirege in the
TA-15 area. Detailed petrology of each of these units may be obtained from

Weir and Purtymun (Weir and Purtymun 1962, 0228) who also developed the
nomencilature.
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Figure 3.4-3  Surface and groundwater sampling locations within and near the laboratory
(Purtymun and Johansen 1974, 0199).
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34.2 Structure and Seismicity

The Pajarito fault system (Figure 3.4-4), a feature along the western margin of
the Rio Grande rift, is a north-south trending feature 3 to 4 km west of TA-15.
The faulting is primarily normal with TA-15 on the down-thrown side. Two north-
south trending faults, the Rendija Canyon fault and Guaje Mountain tault,
branch southward from the Pajarito fault system north of the the Los Alamos
townsite. These faults break Bandelier tuff and recent sediments in the north.
Seismic studies show they are present at depth just north of TA-15 (Dranstield
and Gardner 1985, 0082; Gardner and House 1987, 0110). The fault planes or,
perhaps, more feathered fracture patterns may be reasonably thought to lie
beneath TA-15. In both cases, the down-thrown side of these faults is to the
west. TA-15 lies in a small structural graben. The sharp right lateral turn in
Cafion de Valle on the western edge of TA-15 may lie along the surtace
expression of the Rendija fault zcne. An extension of the Guaje Mountain fault
zone would pass beneath Mesita del Potrillo as well as PHERMEX Mesa (the
mesa on which PHERMEX is located).

3.4.3 Solls

Soil types, characteristics, and locations are described below, as they are not
presented in the 1992 IWP.

3.4.31 Soil Types and Characteristics

Soil characteristics are not described in any detail in the IWP; therefore, site-
specific and general information for TA-15 will be presented here. The primary
reference for the following is from Nyhan et al. (1978, 0161). Well-developed
soils are located on the level or gently sloping areas of the mesa tops.
Formation of such soils with abundant layer lattice clays in such an arid
environment as found on the Pajarito Plateau may have taken as much as tens
to hundreds of thousands of years.

Characteristics of the various soils are listed in general terms based upon their
water-holding capacity, potential for run-off, estimated erosion hazard, and
permeability. Water-holding capacity is determined by soil plasticity and
available water capacity. Soil plasticity index is the amount of moisture in a soil
between two limits: enough for the soil to flow under the slightest applied force
and enough for the soil to be rolled onto a wire. Both limits are expressed as a
percentage of water content. The second subtracted from the first is the index.
Indices range from 5 to 30 (relatively high plasticity).

Available water capacity is expressed in centimeters of water per centimeters of
soil. It ranges from 0.02 (gravel) to 0.21 (clay). Run-off is determined by soil
properties influenced by the minimum rate of infiltration obtained for a bare soil
after prolonged wetting. Soils are grouped (A to D) according to this property. D
indicates highest potential for run-off. Erosion factors K and T are measured for
the soil. K is a unitless parameter which is a function of texture, soil structure,
permeability, and organic matter content. High silt and sand content, for
instance, will make soils more susceptible to erosion. K values range from 0.15
to 0.37 at TA-15. High numbers mean more susceptibility to erosion. Soils at
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Figure 3.4-4 Faults at selected Laboratory technical areas, Los Alamos, White Rock,
and major roads [modified from Dransfield and Gardner (1985, 0082) and

Gardner and House (1987, 0110)].
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TA-15 appear "moderate” inasmuch as high values for soils are about 0.69. The
term T is soil loss tolerance expressed in tons of allowable soil loss/acre/year.
These estimated values range from 1 to 5, with larger T values assumed for
deeper soils. Wind loss is estimated separately and also calculated in
tons/acre/year. Permeability is measured in centimeters per hour and ranges
from 0.15 (clay) to greater than 50 (gravel). Other than that for permeability,
available measurements are qualitative (imprecise) but yield numbers tor
relative comparison: low (slow), medium (moderate), or high (fast) in a given

category. These more general terms are used in the following description of
separate soil units.

The following soils are found at TA-15. See Subsection 3.4.3.2. for location.

Carjo loam: Typical of mesa tops, this loam forms from the weathering
of tuff on relatively level ground (loam is a rich permeable soil composed of a
mixture of clay, silt, sand, and organic matter). A typical mesa-top suriace layer
is a grayish brown loam with a subsoil that is more clayey. Depth is typically 50
to 100 cm to the tuff interface. Water-holding capacity, run-oft, and erosion
hazard are medium compared with other soils.

Frijoles loam: Characteristic ot soils formed from pumice, this loam
forms on level to moderately sloping mesa tops. The soil grades downward trom
a brown sandy loam, through a clay layer, to a gravely clay (plus or minus sand)
loam which contains pumice. Depth to pumice is about 45 cm. Underlying
pumice has some clay content. Permeability is low in the loam and fast
underneath. Water capacity is low, run-off is medium, and susceptibility to
erosion is moderate.

Hackroy loam: This is a shallow soil formed from tuff. Hackroy rock
outcrops contain this loam with typically 70% rock (Tshirege Member) outcrop.
Hackroy soil is a brown sandy loam grading to gravely or clayey loam with
depth. Depths are usually less than 30 cm to tuff. Both units exhibit low
permeability and low water capacities. The loam has medium run-off and
moderate water erosion hazard. The rock unit has moderate to severe erosion
hazard and medium to high run-off.

Nviack loam:; This is soil derived from weathered tuff on level to gently
sloping terrains. Brown loam is on the surtace, then brown clay. The substratum
is gravely sandy loam which may contain 30% pumice. Depth to bedrock is 50

to 100 cm. Water capacity and permeability are medium. Erosion susceptibility
is slight.

Pogna loam: Soil is made from tuff on gently to strongly sloping mesa
tops. Light brownish gray sandy loam is on the surface over tutf with at most 50
cm depth. Water capacity is low, permeability is moderate, run-off is medium,
and water erosion can be moderate.

Seaby loam: Forming on gently to moderately sloping mesas, Seaby
loam is also formed on weathered tuff. The surtace is a brown sandy loam
grading into a brown to strong brown gravely clay loam with 35% to 70%
pumice. The substratum is a white gravely pumice with thin layers of brown clay
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loam. with a total depth of as much as 66 cm. Permeability is moderate in the

upper soil and very rapid below. Water capacity is low and erosion rates are
moderate.

Tocal loam: This loam is a shallow soil on weathered tutf with gently to
moderately sloping aspect. It is a grayish brown, very fine sandy loam with a
subsoil of reddish brown clay loam or clay and a substratum of a light brown silt
loam. Depth to tuff is 20 to 50 cm. Permeability is moderately low and water
capacity is fow. Run-off is medium and water erosion is moderate.

Typic eutoboralfs fine: This soil is formed in colluvium and material
weathered from tuff. Colluvium is a loose, incoherent deposit at the base of a
cliff, usually formed by gravitation. Slopes may be gently to moderately sloping
and are usually located downhill from fault zones. The surface layer is a light
gray silt loam or loam. The subsoil is a reddish brown, gravely or cobbly clay or
clay loam. The depth can be 120 cm and more. Permeability is low; water

capacity is slow; run-off is slow to medium; and erosion susceptibility is
moderate.

3.4.3.2 Soil Type Location

Soil in this context will refer to surface deposits which include colluvium and
alluvium. Coverage is very variable over TA-15 (see Appendix B for soils map)
The progression from the north of TA-15 to the south is described in the
following paragraphs.

The extreme northern portion of TA-15 starts at the bottom of Pajarito Canyon
and consists primarily of rock outcrops which are discussed in Subsection 3.4.1,
Stratigraphy. The surface of Pajarito Mesa is covered with Frijoles very fine
sandy loam. The southern part of this mesa shows exposures of Hackroy rock
outcrop cornplex.

Three-Mile Canyon has steep rocky walls with some gravely sandy loam
(Totavi) in the bottom of the canyon. The eastern tip of Three-Mile Mesa
exposes Hackroy rock outcrop complex, grading westward into Carjo loam and
Pogna sandy loam. Still further to the west lie Seaby loam and the continuation
of Carjo lcam. In general, Carjo loam is central to the Mesa throughout its
length and is joined by Seaby loam in the west.

The eastern portion of Mesita del Potrillo, which joins Three-Mile Mesa to the
west, is covered with Hackroy rock outcrop complex in the extreme eastern
edge, grading into Carjo loam, which persists to the western edge of TA-15,
where it is joined on the eastern margin of Cafion de Valle by Pogna loam. The
northeastern rim of Mesita del Potrillo is covered with Hackroy sandy loam.

The sequence of soils on the land bridge connecting Mesita del Potrillo with the
mesa on which PHERMEX is located has the following progression of soils from
west to east: Pogna loam, a pod of Frijoles loam, Seaby loam, and Carjo loam,
with typic sutroboralfs at the head of Potrillo Canyon. Grading west to east into
Potrillo Canyon one finds Tocal loam and, in the bottom of the canyon, Totavi
sandy loarn.
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The center of PHERMEX Mesa is covered by Nyjack loam. This grades to the
north to Seaby loam and Hackroy loam on the northeast rim of Potrillo Canyon.
Seaby grades to the west and east of PHERMEX site with a small pod of Nyjack
located on the extreme eastern edge of TA-15 on this mesa. The northem rim of
Water Canyon shows Pogna loam on the west and Hackroy loam on the east. A
pod of Seaby loam is located in the bottom of Water Canyon at the eastern
edge of TA-15.

35 Hydrology

The following subsections discuss surface water, the vadose zone and its
properties, and groundwater.

3.5.1 Surface Water

Surface water hydrology is the science concerned with the transfer of water
over the earth’s surface. Examination of an equation of the surtace water
hydrologic budget reveals that water derived from precipitation does not all
appear as streamtlow. Precipitation that falls on the ground may go into storage
on the surface or into soil and groundwater reservoirs, be taken up by plants
and transpired, and evaporate or sublimate back into the atmosphere. Surface
water transport almost certainly is one of the predominant mechanisms for
redistributing many of the contaminants at OU 1086. Important contaminant
transport mechanisms associated with surface water include

* Erosion and sedimentation (sediment and contaminant

accumulation) of soils, rock, waste piles, contaminants on the
ground surface, and buried contaminants;

* Infiltration of surface water that may itself be contaminated or

movement of precipitation through a contaminated deposit that
in turn transmits contamination deeper into the soil/rock profile;

* Movement of contaminants in surface water that discharges in
the dissolved, suspended sediment, and bedload phases.

3.5.1.1 Location of Surface Water at OU 1086

Surface water flow begins with the progressive accumulation of overland flow
into rills, rivulets, and small channels, which collect and funnel flow into large-
scale, well-defined stream channels of delineated watersheds. Springs and
man-made outfalls can also contribute. Four separate watersheds, each with an
established stream channel drainage network, are present within OU 1086.
These watersheds are Three-Mile Canyon, Potrillo Canyon, Water Canyon, and
Cafon de Valle: their locations and boundaries with respect to OU 1086 are
shown in Topographic Map Appendix A. (A fifth watershed, Pajarito Canyon,
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received runotf from a small, undeveloped area within OU 1086. Because it is
not expected that the watershed will receive any contaminants from OU 1086, it
is excluded from further discussion.) All surface water transport of contaminants
at OU 1086 ultimately will flow into one of these four canyons.

Examination of the contaminant source term with respect to the watershed
boundaries will enable prediction of which canyon will receive the contaminant.
Three-Mile Canyon tlows into Pajarito Canyon; Potrillo Canyon and Cafion de
Valle flow into Water Canyon; and Pajarito and Water canyons both are
tributaries to the Rio Grande. Streamflow in Three-Mile and Potrillo canyons is
ephemeral with flow occurring in response to rainfall and snowmelt events. Flow
in Cafon de Valle in the vicinity of OU 1086 may at times be from permitted
waste water discharge and from snowmelt and stormwater run-off. Water
Canyon receives flow from springs upstream from West Jemez Road, from
permitted wastewater discharge at TA-11, TA-15, and TA-16, and from
snowmelt and stormwater run-off. In years of heavy snow pack, these channels
may transport continuous flow during the spring. intermittent channel flow in
response to heavy rainfall occurs during the spring, summer, and fall.

Depth of flow in these channels from snowmelt is generally small, on the order
of a few centimeters. Flow from rainfall events can reach depths of 1 m or more.
Run-off events of this magnitude can erode and transport large volumes of
sediment and contaminants. No direct measurements of flow or sediment
discharge have been made in Three-Mile Canyon or Cafion de Valle in the
vicinity of OU 1086. Peak discharge measurements in Potrillo Canyon

downstream from OU 1086 at OU 1130 were measured as 1.63 md/s during
1990.

3.5.1.2 Sedimentation and Erosion

Sediment accumulation and erosion from surface water occurs episodically in
response to run-off events, with the greatest amounts occurring during large
discharges. Erosion from surface water can expose and transport contaminants
from their original disposal location; sedimentation can redeposit the
contaminant of interest to another location within a watershed, either within or
beyond the Laboratory boundary. Sediment accumulations in excess of 1 m
from a single event have been measured in the active channel in Potrillo
Canyon east of OU 1086. There have been no comprehensive sediment budget
analyses performed on the Pajarito Plateau.

Erosion is expected to accelerate over areas where the natural soil surface has
been disturbed, such as roads, firing site pads, burial pits, boneyards, and open
dumps. Disturbed soil can increase surface run-off and make soil susceptible to
erosional processes (Graf 1975, 0847; Nyhan and Lane 1986, 0159).

Uranium, a heavy metal used in dynamic weapons testing at OU 1086, was

found to accumulate in particular geomorphologic deposits in Potrillo Canyon
(Becker and Hoopes. 1993, in preparation). There is preferential accumulation
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of the smaller particulates in the stream bank deposits, point bars, and alluvial
fans. Therefore, these geomorphologic deposits are expected to accumulate

uranium and other contaminant metals, such as mercury, lead, and possibly
beryilium.

3.5.1.3 Infiltration of Surface Water

Infiltration of surface water can occur in several different hydrologic settings.
These include

* Native and disturbed soils,
* Exposed rock surfaces, and

* Active stream channels in the watersheds.

In general, significant infiltration into soils on mesa tops and through rock
surfaces on mesa tops and in steep canyon walls is not expected to occur, for
reasons summarized in Chapter 2 of the IWP. Contributing areas for surface
water flows in these areas are insufficient to generate sufficiently large volumes
that could then percolate to great depths; evapotranspiration limits the depth of
infiltration in these settings on the Pajarito Plateau, and the underlying
Bandelier Tuff has a large storage capacity. Results from several experiments
in which water was artificially introduced into the soil did not indicate free water
movement to great depths. (Abrahams et al. 1961, 0015). However, no
site-specific measurements have been made of infiltration at OU 1086.

35.14 Slopes Analyses

Slopes are an important factor in the evaluation of contaminant transport
because contaminant dispersion will occur more rapidly as the slope increases.
Overland flow velocities (discharges) will increase proportionally to the square
root of the slope over which flow occurs. A rapidly moving flow has less
opportunity to infiltrate into the soil, and therefore has decreased potential to
move contaminants vertically into the soil. Increased flow velocities have a
greater capacity to erode sediments and transport contaminated sediment,
particulates, and contaminants in the liquid phase away from their original
disposal site. Gentle slopes tend to retard overland sediment movement. The
shallow slope can permit increased infiltration of a contaminant vertically into
the soil, which could then carry the contaminant to depth, either in dissolved or
particulate phases.

There is a wide variation in slope in OU 1086 (Appendix A). Slopes on the mesa
tops are typically about 2%. Steeply sided canyon walls that form the interface
between the mesas and canyon bottoms range from 30% to 90%.

3.5.2 A Description of the Vadose Zone and Its Properties

The Pajarito Plateau is characterized generally by elongated mesas separated
by canyons from 30 to 150 m deep. The mesas have thin soil mantles (see
Subsection 3.4.3 of this OU work plan), whereas canyon bottoms have alluvial
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fill ranging from 0 to nearly 30 m thick. Underlying the soils and alluvial fills is a
thick sequence of Bandelier Tuff. With the exception of possible small alluvial
and perched aquifers in some of the canyon bottoms that receive perennial flow
or substantial volumes of wastewater effluent, or both, unsaturated flow

conditions are believed to predominate throughout the Bandelier Tuff down to
the top of the main aquifer.

3.5.2.1 Moisture Movement in the Vadose Zone

As summarized in the IWP, most precipitation that falls on the ground is
evaporates and/or transpires back to the atmosphere betore it reaches the
Bandelier Tuff. On the mesa tops a clay layer at the bottom of the soil horizon
aids in restricting further downward movement of water into the underlying tuff.
Where the soil has been removed or disturbed, water will move vertically into
the tuff. At clepths in excess of 10 m, the moisture of the upper tuff units rarely
exceeds 10% saturation. At this moisture level, flow can occur only under

unsaturated conditions. As the moisture content declines, water will move by
capillarity.

An injection well experiment was conducted on a mesa top adjoining Mortandad
Canyon several kilometers to the northeast (Stoker et al. 1991, 0715). Gravity
flow dominated moisture movement at high moisture content during the injection
phase. After injection of water ended, the moisture content decreased, and
water movement slowed to virtually zero when the moisture content reached the
specific retention of the tuff. Downward and outward movement continued under
capillary forces (matric potential). Matric potential is measured in units of
pressure head that are below atmospheric levels (negative pressure head).

3.5.2.2 vadose Zone Soil and Rock Properties and Moisture
Characteristics

No measurements have been made on soil and rock properties and moisture
characteristics at OU 1086. The following subsections summarize data collected
from coreholes in Mortandad Canyon that were completed below an alluvial
aquifer and from areas in Sandia and Mortandad canyons where there is no
alluvial or perched water present. Coreholes completed below an alluvial aquiter
are designated MCM 5.1 and MCC 5.9A. Coreholes 6, 7, and SIMO-1 were
completed where there was no alluvial aquifer present. Information on these
holes is discussed in the following subsections and is summarized from Stoker
et al. (1991, 0715) and (Stevens and Associates 1991, 10-0031).

3.5.2.21 Porosity

Values of porosity as a function of lithology as measured in the corehole SIMO-
1 were 55% 1o 56% in Unit 1A, 41% to 62% in the Tsankawi, and 44% in the
Otowi. Porosity values from corehole MCM 5.1, completed through a shallow
alluvial aquifer in Mortandad Canyon, varied from 41% to 49% in alluvium, from
29% to 60% in weathered Unit 1A, 50% to 63 % in unweathered Unit 1A, and
from 35% to 48% in the Tsankawi.
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3.5.2.2.2 Hydraulic Conductivity

Unsaturated hydraulic conductivity data measured on cores from boreholes in
Mortandad Canyon varied from 10 to 10°'! cmvs in the Bandelier Tuff, and

increased to 1073 to 10°2 crvs at the contact between the Tsankawi and the
Otowi units, a region of moisture accumulation. Saturated hydraulic conductivity

ranged between 5 X 105 to 2 x 10 cnvs in areas below the alluvial aquifer
(Stoker et al. 1991, 0715).

3.5.2.23 Moisture Content

Gravimetric moisture measurements were made on samples collected in
boreholes in Mortandad and Sandia canyons. Results indicated that the
moisture content below the alluvial aquiter varied from 10% to 30%.
Gravimetric moisture increased to a peak in the Tsankawi just above and at the
contact with the Otowi at about 60%, then declined in the Otowi to 12% to 18%.
Maximum moisture content in wells that were not completed into the Otowi or
beneath alluvial aquifers was 32%.

3.5.3 Groundwater

3.5.3.1 Shallow Perched and Alluvial Aquifers

Little drilling has been done to confirm or deny the presence of perched or
alluvial aquifers in Three-Mile Canyon, Potrillo Canyon, Cafion de Valle, or
Water Canyon. However, based upon the geology and hydrology of these
canyons and observations made in other canyon locations where there is
sufficient information on the existence of perched and alluvial aquifers, the
following generalizations appear to be reasonable. The issue of alluvial aquiters
is addressed by Purtymun and Stoker (LANL 1991, 0553) in the 1991 IWP,
Appendix M.

Three-Mile Canyon has a small drainage area that heads on the Pajarito
Plateau; ephemeral streamflow in the canyon occurs in response to snowmett
run-off and from storms during the spring, summer, and fall. The presence of a
permanent perched or alluvial water in this canyon is considered unlikely.

Potrillo Canyon heads on the Pajarito Plateau at TA-15. Streamflow in the
channel is in response to snowmelt and run-oft trom storm events in the spring,
summer, and fall. The stream channel in the upper reaches of the watershed (in
OU 1086) is cut directly on the Bandelier Tuff. There is little to no alluvial fill in
this reach of the watershed. Therefore, it is unlikely that a permanent alluvial
exists in this canyon. Becker (1991, 0699) found no alluvial aquifers in the
watershed further downstream where streamflow discharge is greater due to a
larger contributing area.

Cafion de Valle heads on the flanks of the Sierra de los Valles. Canon de Valle
receives small amounts of recharge from springs in its uppermost reaches but,
because of evapotranspiration and infiltration, streamflow from this source does
not reach West Jemez Road. Canon de Valle receives effluent from permitted
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wastewater discharge in the reaches below West Jemez Road but above OU
1086. Some streamflow is maintained in the direct vicinity of these effluent
discharges, but are rapidly depleted by evaporation, transpiration, and
infiltration. Streamflow through OU 1086 is ephemeral and occurs in response
to snowmelt run-off, and run-off from spring, summer, and fall precipitation.

Water Canyon is a large canyon that heads on the flanks of the Sierra de Los
Valles. Several springs discharge from perched layers in the tuff in upper Water
Canyon and the largest of these springs has been used to supply water
to S-site in the past. Water Canyon also receives wastewater discharge from
TAs-ll, 15, 16, and 37. A short distance downstream from the confluence of
Water Canyon and Cafion de Valle is Beta Hole, a dry well extending 187 ft into
the Bandelier Tuff. Two other shallow wells completed into the alluvium were
drilled in Water Canyon, one of which is located on OU 1086. These wells are
also dry. The lack of water in these wells confirms that Water Canyon in the
vicinity of TA-15 contains no permanent perched or alluvial aquifers. There is a
possibility of perched zones on interfingers of basalts at intermediate depth.

3.5.3.2 The Main Aquifer

As summarized in Chapter 2 of the IWP, the main aquifer is the only aquifer
capable of supplying municipal and industrial water needs. The upper surface of
the Main Aquifer rises to the west from the Rio Grande through the Santa Fe
Group into the lower part of the Puye Conglomerate beneath the central and
western parts of the Pajarito Plateau. The water in the aquifer moves in a
general sense from the main recharge area in the Valles Caldera on the west
side of the Sierra de Los Valles eastward towards the Rio Grande, where
there is some discharge into the river through seeps and springs. As stated
earlier, there are no wells at TA-15. Therefore, all inferences on the Main
Aquifer beneath this technical site have been drawn from information derived
from supply wells PM-2, PM-4, and PM-5 as well as the three deep wells at TA-
49, DT-5A, DT-9, and DT-10 (Figure 3.4-3).

The aquifer beneath TA-15 is located stratigraphically with the basaltic rocks of
Chino Mesa and interflow breccia, in the Puye Conglomerate, and in the Santa
Fe Group. These units are composed of basalts, interflow breccias;
conglomerates; and sandstones, conglomerates, basalts interflow breccias, and
siltstones; respectively. Not all of these rocks transmit water equally well. Thick
basalts, silistones, and fine-grained sandstones will not yield water as readily as
coarse-grained conglomerates and sandstones, highly jointed basalts, and
coarse sediments of interflow breccias. To maximize production, supply and test
wells are screened through a thick section of the aquifer to draw from multiple,
highly permeable layers. :

The depth to the main aquifer beneath TA-15 water is estimated to vary from
about 875 to over 1100 ft (Purtymun and Stoker 1988, 0205), with depths
increasing to the west and from valley bottoms to mesa tops. Aquifer hydrologic
characteristics vary.The closest well to TA-15, designated as PM-2, is in
Pajarito Canyon. All wells are open in the Puye Conglomerate and Santa Fe
Group. The characteristics of the wells are listed in Table 3.5-1.
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TABLE 3.5-1

CHARACTERISTICS OF WELLS NEAR TA-15"*
Well Saturated Specific Transmissivity Field Coefficient

Thickness  Capacity of Permeability

(1t) (gpm/ft)  (gpd/ft) (gpd/ft?)

PM-2 1426 23.1 40 000 28
PM-4 1828 36.8 44 000 24
DT-5A 643 5.7 11 000 17
DT-9 498 22 61 000 122
DT-10 324 16 36 100 111

* From Purtymun 1984, 0196.

The water levels in the Main Aquifer have declined: 25 ft at PM-2
since 1966 and 34 ft at PM-4 since 1984. The water levels in DT-10 and DT-
5A have declined about 0.5 ft/yr. (Purtymun 1984, 0196). A detailed description
of the latter wells is given in the RFI Work Plan for Operable Unit 1144 (TA-49).

As described by Purtymun (Purtymun 1984, 0196), the Main Aquifer is sensitive
to atmospheric pressure changes, earth shocks, and probable earth tide effects,
as monitored by a continuous water stage recorder on test well DT-9. Possible
earth tide effects result in minor water level fluctuations (0.01 to 0.03 ft) when
the gravitational pull of the moon elongates and compresses the aquifer. Strong
earth motions have been recorded. The 1964 Good Friday Alaskan earthquake
caused a water level fluctuation of more than 1 ft at well DT-9. These earth
motion fluctuations are caused by the expansion and compaction of the aquifer
by an earthquake's surface waves. Boreholes and wells completed in the
Bandelier Tuff and Puye Conglomerate transfer air to and from the Tuff and
Conglomerate in response to changes in atmospheric pressure. Wells will
"exhale" during barometric lows and "inhale" during barometric highs. Water
level fluctuation is usually less than 0.5 ft. Because the aquifer at DT-9 is
composed of three different formations — conglomerates, basalts, and
sandstones — each with a different transmissivity and pressure heads, the
variation in the barometric fluctuation is influenced by all three layers.

3.6 Hydrogeologic Model

The following section will describe and review the hydrologic behavior of
watersheds on the Pajarito Plateau. Much of this information has been
summarized from Becker (Becker 1991, 0699). The term "hydrogeologic model®
here is used to describe the hydrologic interactions between the surface and
infiltration into subsurface, including the vadose zone, alluvial, perched, and
main aquifers. A brief description of the atmospheric hydrologic processes is
included for completeness.
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3.6.1 Conceptual Hydrogeologic Model

Precipitation falls on a watershed as snow and as rain. Snowmeit normally
produces low discharge rates over several months during the spring. Much of
the snow either sublimates or melts and evaporates, or infiltrates into the soil
profile before reaching the channel. Infiltration losses occur into the channel bed
as well. Forty percent of the annual precipitation falls as rain, primarily during
the summer months. For run-off to be produced in the channel, there must be
significant rain over a number of consecutive days or a major thunderstorm.
This is because of the semiarid soil's requirements for moisture replenishment
before overland flow can occur. In the large watersheds (Water Canyon and
Pajarito Canyon), very large precipitation events or snowmelt from heavy
snowpack can produce channel flow which will persist to the Rio Grande. What
is more usual is that, during average-sized rain events or moderate to light
snowpack, the channel flow will infiltrate into the channel bed and not produce
surface flow the entire length of the watershed. This is also the common
occurrence in the smaller watersheds such as Potrillo Canyon. It is believed that
the quantity of transmission is insutficient to infiltrate through the 500 to over
1000 ft of highly unsaturated tuff to recharge the main aquiter.

In Potrillo Canyon, a particular feature, termed a discharge sink, has been
identified and intensively studied (Becker 1991, 0699). A discharge sink is an
area where inflow exceeds outflow (if there is any outflow at all), where stream
velocities decrease and the flow infiltrates into the channel and valiey, where
there is no defined channel (only a broad valley), and where there is sediment
deposition and aggradation. It is distinguished from areas of temporary
sediment storage along the channel by its lack of flow continuity through the
area. These sinks can be manmade or naturally occurring. They can be
recognized by the lack of a channel through their length, an increased thickness
of sediment, or a pattern of sediment fining in the distal direction. They can be,
but are not necessarily, topographic depressions.

Such an area exists in Potrillo Canyon approximately 4 km southwest below E-F
site in the canyon near the Lower Slobovia firing site bunker (Figure 3.6-1).
There is, at present, no defined channel through its length, aithough the
remains of a former channel can be distinguished primarily through vegetation
variation between the channel and its surroundings. This discharge sink
appears to serve as a giant sponge and sedimentation area absorbing
streamflow and trapping all the incoming sediment load. All tlow infiltrates into
the ground. Downstream there is no evidence of turther stream flow. By
trapping sediment, the sink serves to contain contaminants, especially heavy
metals. The Potrillo Canyon discharge sink has been shown to contain and
collect uranium from firing site activities; it has been estimated that outflow has
occurred from this area in the past, but has served as a detention area since at
least 1968. Because of the large volume of streamflow (up to a million gal. per

event) that infiltrates into this rather small area (less than 150 000 m?), this area
potentially could be an area for potential recharge of the main aquifer along the
Pajarito Plateau (Becker 1991, 0699).

This discharge sink feature is probably not unique to Potrillo Canyon, but this is
the only location on the Pajarito Plateau where such a feature has been
identitied and investigated. Similar features are postulated to occur in Canada
del Buey (Becker 1991, 0699), and in Mortandad Canyon. The major difference
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between Potrillo and Mortandad canyons is that a shallow alluvial aquifer has
been eniarged (and contaminated) as a result of the recharge from outfalls into
Mortandad Canyon, whereas in Potrillo Canyon there is no shallow atluvial
aquifer development.

There is no evidence that saturated conditions extend to the main aquifer
and there is also no evidence to suggest that vapor phase transport is a likely
pathway for contamination of the main aquifer. It is known, however, that
streamflow can recharge shallow alluvial aquifers, such as exist in Pajarito and
Mortandad canyons, and streamflow can also recharge deep perched aquifers,
as have been identified in Pueblo, Los Alamos, and Sandia canyons.

3.6.2 Hydrologic Modeling

Modeling of surface, vadose zone, and groundwater flow at Los Alamos is in the
development stage. Surtace water flood frequency has been modeled with
HEC-1 and HEC-2 (McLin 1992, 0825) and surface water flow and plutonium
transport have also been modeled (Lane et al. 1985, 0140), aithough neither of
these investigations attempted to duplicate hydrographs and therefore closely
simulate the fluid dynamics of open channel flow in the Los Alamos region.

Earlier geohydrologic modelling studies are documented in the 1992 IWP (LANL
1992, 0768).
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Chapter 4

4.0 CHARACTERIZATION AND ASSESSMENT CONSIDERATIONS

This chapter contains a discussion of characterization and assessment
considerations pertinent to the development of the Operable Unit (OU) 1086
work plan. Sections of Chapter 4 are listed below.

* 41 Technical Approach

* 42 TA-15 Conceptual Model

® 43 Health-Based Preliminary Remediation Goals
® 44 Decision Process

® 45 Implementation of Decision Process

® 46 Data Quality Objectives Process

* 47 Field and Analytical Data Quality Requirements

The information described under these categories, combined with the
environmental setting discussed in Chapter 3, leads directly to the
recommendations for no further action (NFA) in Chapter 5 and the
characterization plans in Chapters 5 through 10.

4.1 Technical Approach

The Installation Work Plan (IWP) outlines several conceptual elements of the
technical approach, as summarized below, which are employed generally in the
Environmental Restoration (ER) Program and which have been used in the
development of the OU 1086 work plan.

41.1 Sequential Sampling and Work Plan Phases

Field sampling plans in this work plan are based on the observational approach
as used in the sequential sampling concept discussed in the IWP, Appendix H.
In general, sequential sampling uses the results from each sample set to
determine if additional sets are required and to guide the selection of the
subsequent sample set. In this iterative process, each incremental set of
samples aids in determining the required number of additional samples and
their optimal locations.

Sequential sampling is closely related to the concept of a phased approach to
the RCRA Facility Inverstigation (RF1). Only a single phase of work is expected
to be necessary for most OU 1086 Potential Release Sites (PRSs) because
most PRSs are expected to contain contaminants at levels below screening
action levels. Phase | will provide the initial information required for detailed
planning of the subsequent phase, if necessary.
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4.1.2 Health-Based Risk Assessment

Initially, the Laboratory has performed assessments, when possible, using
archival data to set preliminary investigation goals because screening action
levels for areas other than residential were not available at the time of writing of
this OU work plan for Technical Area (TA)-15. Following the RFI
characterization, a final health-based baseline risk assessment will be used to
determine the need for remedial action. The OU 1086 RFI is designed to
provide risk assessment data for both radiological and nonradiological
contaminants at individual SWMUs and over the entire operable unit.

4.1.3 Integration of the OU 1086 RFI with Other Laboratory-Wide
Environmental Activities

To the maximum practical extent, the OU 1086 RFI work plan has been
integrated with other Laboratory-wide environmental activities. In particular, the
ER Framework Studies Program and the Laboratory's Environmental
Surveillance Program have strongly overlapping interests with this RFI. The OU
1086 RFI will also be integrated with work plans being developed for adjacent
TA-49 (OU 1144), TA-36 (OU 1130), and TA-16 (OU 1082) in 1992 and 1993,
and for the canyons assessment work plan (OU 1049) to be developed later.
Data needed for the OU 1086 RFI that overlap with other environmental
activities are pointed out in this work plan.

RFI coordination with non-ER operations at TA-15 is also required. Because
both current and planned use of TA-15 for on-site Laboratory operations is
extensive and the activities are located nearby or on PRSs, the impact of the
non-ER site activities on the RFlI may be large. Therefore, the RFI must be
coordinated with current TA-15 firing site activities.

4.1.4 General Technical Objectives

The technical objectives of the OU 1086 RFI are summarized below:
® Determine whether contaminants are present at each PRS;

¢ |dentify those contaminants present;
® Determine the vertical and lateral extent of contamination;

® |dentify contaminant migration pathways throughout the entire
operable unit and for each PRS;

® Acquire sufficient information to allow quantitative migration
pathways analysis and health-based baseline risk assessment;

® Provide data necessary for assessing potential remedial
alternatives; and

® Provide the basis for detailed planning of the Corrective
Measures Study (CMS).

The approaches outlined in the next several sections have been adopted in the
OU 1086 work plan so that these objectives can be attained. In addition to
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these technical objectives, management needs require that the objectives be
achieved in an efficient, cost-effective manner and that the RFl be properly
coordinated with institutional constraints of the Laboratory.

4.1.5 Incdividual SWMU Characterization

Because the major hazardous materials within the OU 1086 are uranium,
beryllium, lead, and mercury, a combination of discrete sampling of surface
uranium and its decay products and metal screening and analysis for lead,
mercury and beryllium will be used to define the areas and depths of
contamination and to specify migration pathways at individual PRSs. Additional
surface and subsurface samples, especially the Material Disposal Areas, MDA-
N [SWMU 15-007 (a)] and MDA-Z [SWMU 15-007 (b)] will be used to assess
subsurface units. Other contaminants that may be present in smaller quantities
at a few specific PRSs inciude silver salts and acids (from photographic labs);
degreasers including chromates; and general laboratory chemicals, including
organic solvents.

4.1.6 Field Investigation Methods

Common methodologies applicable to the conduct of OU 1086 RFI activities are
summarized in Appendix C of this work plan and are not repeated in the
individual PRS sampling plans. Field screening, field laboratory, and analytical
laboratory measurements will be used for individual PRSs, as appropriate.

4.1.7 Integration with CERCLA, NEPA, and DOE Orders

Annex | of the IWP discusses the conformance of the RCRA-based ER
Program with applicable requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), and the National
Environmental Policy Act (NEPA). Additionally, the ER Program will comply with
all other applicable federal acts, state statutes, and Department of Energy
(DOE) orders and policy statements as identified in the IWP Program
Management Plan.

Appendix J of this work plan contains NEPA documents pertaining to cultural
and biological assessments relevant 1o the OU 1086 work plan. A Natural
Resource Damage Assessment (NRDA) will be performed following the RFI.

DOE orders applicable to the Laboratory's ER Program are identified in the IWP
Program Management Plan. Compliance with the requirements of these orders
is an integral part of Laboratory operations and is ensured through the
documented policies, planning, auditing, and work review procedures of the
Laboratory.
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4.2 TA-15 Conceptual Model

In this section, a site conceptual model of potential contaminant release,
transport, and routes of exposure for the TA-15 OU is summarized. The model
is based on our present understanding of the TA-15 OU and on considerations
developed earlier in this work plan. The generalized model is presented
diagrammatically in Figure 4.2-1 and in summary form in Table 4.2-1, and the
general data needs for TA-15 are summarized in Table 4.2-2. The relationships
among contaminated media pathways and receptors are illustrated in Figure
4.2-2. Key elements in these models include the sources, receptors, transport
pathways, and resulting exposure scenarios for each pathway. These issues
are developed in further detail in portions of Chapter 5 through 10, where
individual PRSs are described in detail and PRS-specific field investigations are
developed.

At present, the model for the TA-15 operable unit is conceptual and serves to
focus the initial RF1 on contaminant sources and environmental factors that can
influence transport. When the assessments discussed in the preceding
paragraph have been made, the need for application of quantitative
mathematical models to describe contaminant transport will be evaluated.

Because Firing Site E-F is believed to contain by far the greatest
preponderance of site contaminants, it forms the primary focus for the
investigation and is treated by itself in Chapter 7. If data acquired in the initial
phase of the RFI demonstrates that a different focus is appropriate, the
conceptual model will be revised and investigations in subsequent phases will
be planned accordingly.

421 LandUses

Land use in and around the Laboratory is described in Section 2.5 of the IWP.
The likelihood is high that future land use in the vicinity of TA-15 will not change
significantly over the 100-yr period assumed for institutional control (Facilities
Engineering Division Planning Group et al. 1990, 0655). However it is unlikely
that, at TA-15, the continuance of firing site experiments will last for 100 yrs.
Also, land uses outside the Laboratory boundary and in the vicinity of TA-15 are
expected to remain stable for the indefinite future. No significant changes in
land use at the adjoining portions of Bandelier National Monument (BNM) or in
White Rock are expected. Thus, site workers will continue to represent the
maximally exposed population at OU 1086.

There are three reasonable future land uses for TA-15:
® |nstitutional use as firing sites, which is its current use;

® Recreational use if TA-15 reverts back to being par of the
National Forest System, or BNM; or

® Laboratory use only, with portions of the site remaining forever
under institutional control and excluded from private use.
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TABLE 4.2-1-

SUMMARY OF TA-15 SITE CONCEPTUAL MODEL ELEMENTS

Pathway/Mechanism

Concepts/Hypotheses

Atmospheric Resuspension

Surface Water Run-Oft

Alluvial Aquifers

RA Work Plan for OU 1086

Entrainment is limited to contaminants in surface

soils and sediments.

Entrainment and deposition are affected by soil
properties.

Atmospheric conditions affecting entrainment,
dispersal, and deposition include wind speed,
direction, and stability.

Precipitation that does not infiltrate will become
surface run-off or will evaporate or transpire.

Surface run-off is concentrated by natural
topographic features or manmade divesions.

Local topographic lows can cause water to
pond on the mesa top, but most surface
water will flow into the canyons.

Solutional contaminant transport by surface
run-off can occur, but mass movement by
suspended particles or local bed sediments
will dominate.

Surface soil erosion and sediment transport is a
function of run-off intensity, vegetation, topograp
and soil properties.

hy,

Contaminant movement will be retarded by sorption

onto natural organics, clays, and other highly
sorptive phases.

Contaminants dispersed on surface soils can be
transported by run-off and concentrated in
sedimentation areas of drainages.

Erosion of drainage channels can extend back to the

source area.

Ephemeral alluvial aquifers may exist in Water a
Potrillo canyons but are unlikely to receive large
quantities of contaminants from TA-15.
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TABLE 4.2-1 (Cont.)

SUMMARY OF TA-15 SITE CONCEPTUAL MODEL ELEMENTS

Pathway/Mechanism Concepts/Hypotheses

Alluvial Aquifers (Cont.) .

Vadose Zone Transport/Infiltration .

Saturated Flow d

RFl Work Plan for OU 1086 4-7

Surface run-off in canyons may infiltrate into
sediments of channel alluvium.

Flow in alluvial aquifers under saturated conditions
will be down-gradient and can be represented by a
porous medium continuum model.

Water in alluvial aquifers may enter the underlying
tuff. The process will depend on the properties of the
interface between the saturated alluvium and unsatu
rated tuff, as wil as the properties and pressure head
in the unsaturated tuff.

Infiltration into surface soils depends on the rate of
rainfall or snowmelt, antecedent soil water status,
depth of soil, rate of transpiration, antecedent soil
and tuff water content, and soil and tuff hydraulic
properties.

Infiltration into the tuff depends on the unsaturated
hydraulic properties of the tuff.

Joints and fractures in the tuff may provide additional
pathways for infiltration to enter the subsurface
regime.

Unit contacts and unit characteristics (e.g. presence
of surge unit or degree of welding)) can strongly
affect lateral flow.

Movement of contaminants by liquids in the unsatu
rated zone would occur primarily by suspended
solids.

Fractures may affect liquid transport. Their role is
dependent upon soil water content. Above a critical
water content, fractures are expected to facilitate flow
and transport. Below the critical water content, only
unsaturated flow is significant and rock matrix and fill
properties will dominate the hydraulic response.

Contaminant movement can be retarded by
adsorption onto natural organics, clays, and other
sorptive media in the soils and tuff.

Vapor-phase processes are not important for any
TA-15 contaminants; volatile TA-15 contaminants
are present only in very limited quantities.

Significant saturated flow in tuff is unlikely to be a
factor at TA-49
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TABLE 4.2-1 (Cont.) '
SUMMARY OF TA-15 SITE CONCEPTUAL MODEL ELEMENTS
Pathway/Mechanism Concepts/Hypotheses
Saturated Flow (Cont.) « Transient rather than steady state conditions may

describe the hydraulic character of the near surface,
but equilibrium conditions prevail at depths below
about 20 ft.

+ Liquid flow in tuff under ambient conditions can be
represented by a porous medium continuum model.

Lateral Flow at Unit Contacts « Contrast in hydraulic properties between stratigraphic
units may divert flow laterally, or may cause a
perched water zone to develop.

« Laterally diverted flow may find surface expressions
as springs or seeps.

« Perched water zones may provide localized areas
where saturated flow conditions occur.

Erosive Exposure/Soil Erosion « The erosion of surface soils is dependent on soil
‘ properties and vegetative properties, slope and
aspect, exposure to wind, and run-off intensity and .
frequency.

« Erosion is controllable by natural and artificial surface
features.

« Depositional areas as well as erosional areas are
determined by the above factors.

Mass Wasting » The loss of rock from canyon walls is a discontinuous,
observable process.

« The present rate of mass wasting is too slow to be
significant at TA-49, even on a very long time frame.

Biological Transport « Foraging animals (elk, deer, coyotes, and mice) rep
resent the primary biological dispersal mechanism for
TA-15 contaminants.

« Plant splash and tritium transpiration are also
transport methods.

Receptors « On-site workers represent the maximally exposed
populations while institutional control is maintained.

maximally exposed population if institutional contr

« Recreational users are assumed to represent the .
lost.
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TABLE 4.2-2

SUMMARY OF GENERAL DATA NEEDS FOR THE TA-15 OU RFl.

Objective

Data Needed

Contaminant Sources
1. Identify contaminants at each PRS.

2. Quantify contaminants at each PRS

3. Determine OU-wide background levels in
soil, tuff, and groundwater.

Contaminant Migration

1. Identify any migration of contaminants at
each PRS.

Baseline Risk Assessment

1. Identify potential receptors for each pathway.

2. Determine contaminant fate and transport.

3. Assess contaminant levels against screening
action levels and other guides.

4. Assess exposure threat to human health for the
no further action remedial alternative.

RF1 Work Plan for OU 1086 4-9

Verify contaminants at release points

Field and laboratory analyses for chemical and
radiological contaminants

Media background levels for TA-15 contaminants

Identification of mobile contaminant
Sample analyses along preferential migration paths

Field screening and surveys to guide field work
(verified by laboratory measurements)

Exposure points for each major pathway and human
access probabilities

Future land use scenarios

Physical chemical data on processes associated
with site contaminants, as outlined above

Screening action levels or other applicable guides
for site contaminants

Summary of reference doses and slope factors for
site contaminants.

June 1993
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42.2 Routes of Exposure and Pathway-Specific Receptors

For each contaminated TA-15 medium identified in Table 4.2-2 and
Figures 4.2-2, and 4.2-3, exposure routes for potential receptors are
identified. As new data are obtained and assessed in the OU 1086 RFI, the
focus on particular exposure scenarios may need to be changed.

At present, the most critical human populations exposed to OU 1086
contaminants are on-site workers. In the case of contaminated surface soils,
(and to a lesser extent buried debris), inhalation, dermal contact, external
radiation, and incidental ingestion are identified as the most likely human
exposure scenarios that need to be considered. Less plausible exposure
scenarios involve the ingestion of and dermal contact with contaminated water.

Workers in adjacent technical areas, BNM visitors, State Road 4 travelers, and
area residents are much less likely to be exposed to TA-15 contaminants than
are on-site workers. Intruder scenarios are assumed to be unimportant in the
near term at OU 1086 because of existing very restrictive controls at the site
and the distance to points of public access. Likewise, the food chain scenario is
assumed 10 be insignificant for OU 1086 while institutional control is maintained.
Large mammals such as deer and elk live on, or pass through TA-15 and
nearby technical areas and are sometimes hunted (even though this is illegal).

in the absence of Laboratory control in future scenarios, the exposed on-site
human population is assumed to be that connected with recreational use by
BNM or national forest area. In addition to the above scenarios, ingestion of
contaminated soil and vegetation then becomes a potential exposure
mechanism. Human intrusion scenarios such as, deliberately or accidentally
drilling into or excavating a Material Disposal Area also would have to be
considered if institutional control is lost.

4.2.3 Elements of the Conceptual Model

Key considerations in the OU 1086 site conceptual model are summarized in
the following paragraphs. These considerations are addressed for each PRS in
Chapters 5 through 10.

Land use/time frame assumptions: Under current land-use patterns in the
vicinity of OU 1086, no pathways or receptors other than that of occupational
workers are of significant concern over the 100-yr time frame limit for
institutional control. However, if land-use patterns change in the future (for
example, as a result of land transfer to BNM or national forest) or if dramatic
climatic changes occur, long-term exposure pathways such as infiltration or
intrusion may need to be considered, see Figure 4.2-3.

Erosional processes: Erosion of TA-15 near-surface units and consequent
transport of precipitation by run-off is a potential pathway. Thus, the nature,
quantity, and distribution of surface and near-surface contamination need to be
characterized in Phase | of the RFI. Aeolian processes represent another low-
exposure pathway to be addressed, but they probably are of lesser significance
than the surface water pathway. Canyon retreat processes are t0o slow to be of
significarice for contaminant transport even over very long time frames.

RFI Work Plan for OU 1086 4-11
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Infiltration: in general, transport of contaminants through the unsaturated zone
to groundwater probably is not a pathway of immediate concern at TA-15,
based on the great depth to the main aquifer and extensive past Laboratory site
characterization efforts that indicate the lack of credible groundwater pathways
(Appendix Q of the 1991 IWP).

Human intrusion: Accidental or deliberate human intrusion into surface and
subsurface units represents an exposure scenario of low near-term probability.
Intrusive scenarios have increased significance over very long time frames,
when the potential hazard of the buried waste remains but institutional control
cannot necessarily be ensured. Assessment of this scenario for buried
radioactive waste is an issue that is being considered by DOE on a national
basis (Hora et al. 1991, 0642).

Food chair;: The food chain pathway is considered to be a credible but very
minor pathway for the OU 1086 because large mammals can move on and off-
site. Since institutional control is assumed for approximately 100 yr, legal
hunting will not occur for at least 100 yr.

Receptors: The maximally exposed human receptors are on-site employees
and visitors. Other receptors are unlikely to be important while institutional
control is maintained. '

424 Conceptual Model Refinement

Additional site characterization data will enable further refinement of the
conceptual model by providing data that test hypotheses in the current model.
Data obtained during the TA-15 RFI as well as new results from other operable
units, the ER Framework Studies Program, and the Laboratory's Environmental
Surveillance Program will be integrated into updated models.

Proper refinement of the site conceptual model is an integral part of building an
accurate picture of the site processes and pathways important to contaminant
migration. As appropriate, mathematical models will be derived from the
conceptual model to guide later data collection, hypothesis testing, risk
assessments, and design of the CMS.

4.2.5 Summary of General Data Needs

Table 4.2-2 summarizes the overall data needs for the OU 1086 as generated
from discussions of available information earlier in Chapters 3 and 4. Although
this list may appear to be long, not all of these data are needed for each OU
1086 SWMU, and the level of detail required is not necessarily great. In
addition, rnuch of this information will be collected jointly with other operable
units (or Frameworks). The field sampling plans in Chapters 7 through 10
explicitly describe the plan by which the required data will be obtained
from TA-15.

RA Work Plan for OU 1086 4-13
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43 Health-Based Preliminary Characterization Goals

This Section is divided into two parts. Subsections 4.3-1 — 4.3-3 discuss the
inactive firing site E-F; Subsection 4.3.4 discusses the active firing site
PHERMEX.

The first part, a health-based assessment using the codes RESRAD, DECOM,
and DECHEM, was carried out to obtain preliminary characterization goals
similar to screening action levels for radioactive contaminants.Screening action
levels are unavailable for radioactive contaminants. The area studied, E-F site
has been the site of greatest remediation concern. It is now an inactive site but
was used over a long time period for large experiments. The assessment used
the land use scenarios described in Subsection 4.2.1: institutional use as firing
sites, recreational use, and laboratory use. These levels of contaminants in the
soil are shown in Table 4.3.1

The second part consists of risk assessment calculations for occupational
workers at the most heavily used current active site, PHERMEX (Subsection
4.3.4). This assessment yields estimates of safe levels of surface contaminants
that are allowable under current government regulations.

4.3.1 Preliminary Assessment for Inactive E-F Site, TA-15

The following preliminary assessment is based on data for E-F site obtained
from studies conducted during the late 1970s (see Chapter 7 for detailed data
and references). Much of this work was aimed at an early assessment of effects
of the residual depleted uranium (DU) resident in the environment from
explosive tests that had dispersed the material around the area of E-F site
(depleted uranium is uranium from which uranium-235 has been separated out).
The explosive dispersal resulted in a radial deposition with concentrations
decreasing as the sampling moved away from the center of the site Some
localized hot spots were encountered as well as surface movement along
drainage paths off the site.

The studies covered a circle with a radius of 200 m; thus, the area examined
was 126 000 sq m. Outside the circle, the activity levels for uranium approached
the background soil level of 10 pug/g of soil. The levels of DU detected ranged
from less than 10 pg/g, to 8600 pg/g, exclusive of visible metal fragments at one
hot spot in the center. To estimate doses from the site, researchers used more
typical numbers over the larger area; these data were taken from the work of
Hanson and Miera (1977, 0128) and White et al (1980, 0771). The mean value
for the largest part of the area was 675 pg/g with the isopleths ranging from 30
to 1000 and constituting 92.7% of the area. Small areas with high DU
concentration of a size that might accommodate a garden or campsite for
recreation were averaging about 4500 pg/g but made up less than 10% of the
area. The depth of the soil samples was 0 to 30 cm. The amount of DU
decreased rapidly with depth except at the disturbed center part of the site. With
that exception, the majority of DU was located in the top centimeter of the soil at
the site.

RA Work Plan for OU 1086 4-14 June 1993




Assessment

Chapter 4

The actual composition of DU varies with the level of uranium-235 extracted at
uranium enrichment plants. So DU weights were used to obtain activity from the
specific activity of the uranium isotopes. For the purposes of this calculation an
average of the remaining U-235 of 0.2% was used although some natural
uranium was also used on Firing Site E-F.

The dose limit selected for exposure to the depleted uranium is based on two
DOE orders. First, DOE Order 5400.5 limits the exposure of on-site personnel
who are nct assigned to the area of interest to 25 mrem/yr from all pathways. In
addition, an as low as reasonably achievable (ALARA) determination must be
made. In addition the US Environmental Protection Agency (EPA) has provided
guidance on the exposure from a Superfund site. The limit provided was 25
mrem/yr from all pathways. The overall limit must satisfy the dose limits for the
groundwater pathway at 4 mrem/yr and the airborne pathways at 10 mremvyr.
The appropriate pathway analysis would allow apportionment of the 25 mrem/yr
into limits for each pathway, depending on the pathways present.

For the calculations, parameters for the source of contamination by DU are
listed in Teble 4.3-1.

TABLE 4.3-1
SUMMARY OF ESTIMATION OF RADIOLOGICAL CONTAMINATION
LEVELS AT E-F SITE
Mean Case Maximum Case
Soil concentration of DU 675 pg/g 4500 pg/g
Depth of contaminant .05 m .05 m
Size of contaminated area 125 000 m? 9100 m?
Isotopic mix 238y  99.8% 238y  99.8%
285y  0.2% 285y 02%
234y 0.0015% 234y 0.0015%
Activity per gram of soil 238y 223 pCilg 238y 1455 pCilg
235y 3 pCilg 235y  20pCig
235y B4 pCig 234y 425 pCilg
Age of Contaminants 30 yr 30yr
4.3.2 Description of Models
4.3.2.1 Radiological Dose

DOE Order 5400.5 has approved the use of a standardized computer code
developed by Argonne National Laboratory (ANL) (Gilbert et al. 1989, 0754) to
calculate dose in units of committed effective dose equivalents (CEDEs) to
maximally exposed population group. The code, Residual Radioactive Material
(RESRAD), applies site-specific parameters for each effective pathway in a
chosen exposure scenario. For OU 1086 (E-F site), the choice of the residential

RA Work Plan for OU 1086 4-15

June 1993



Chapter 4

Assessment

scenario, although not a realistic scenario, is calculated as a reference and
leads to activation or deactivation of pathways discussed above. The RESRAD
code requires some site-specific input parameters if relative importance of
exposure pathways for the residential scenario is to be assessed. OU 1086
input parameters are presented in Table 4.3-2. Many parameters (e.g.,
inhalation, dietary and nondietary pathways, and soil ingestion) are defauit
values recommended by the EPA (EPA 1989, 0304; EPA 1991, 0746; Clement
Associates 1988, 0745). These default values are considered conservative
estimates. Site-specific climatic values such as precipitation, irrigation, run-off
coefficient, wind speed, and erosion rate are used. Hydrologic parameters for
the OU's three geological strata—the contaminated, saturated, and unsaturated
zones—are also site specific. The groundwater pathway is not assumed to be a
viable route of exposure. Climatic and hydrologic parameters peripherally affect
other pathways, such as the uptake of radioactive contaminants by root
systems.

The possible land use scenarios that were developed for RESRAD were those
of a recreational user and a worker in a facility built on top of the contaminated

area. The default value of RESRAD is 200 pg/m3, which represents a very
windy condition that the New Mexico Environmental Department's
measurements indicate has not occurred in Los Alamos County. The second

value of 100 pg/m?® still exceeds the mean value for Los Alamos but does
represent a more realistic scenario. The recreational use assumed an individual
who lived 1 month at the site. The worker was in the facility for 50 wk per yr with
an average work week of 45 hr. The results of these calculations are
summarized in Table 4.3-3.

For the smaller area of higher contamination (4500 pg/g DU) [Table 4.3-3(a)),
the estimated recreational user dose is 9 mrem/yr and an estimated worker
dose of 29 mrem/yr. The dose rates also exceed the DOE Order 5400.5 and
EPA Office of Radiation Programs Guidance that sets a limit of 25 mrem/yr from
all pathways for a member of the public, which in the case of TA-15 are on-site
workers. However, many of the assumptions in this calculated assessment are
extremely conservative.

The larger area has been estimated to contain an average of 675 ug/g of soils
[Table 4.3-3(b)], which results in c:se rates for the recreational user of
1 mrem/yr for the worker in a facility built on this area of 5 mrem/yr,
respectively. Recreational and occupational use of a large portion of Firing Site
E-F appears to be feasible without further remediation work.

RESRAD allows calculation of dose rates out to 10 000 years. Drinking water is
not a plausible pathway of contamination for the site. Calculations with
RESRAD indicate that even low adsorption of radioactive materials on their way
to the water table results in an insignificant small estimated dose in 10 000 yr.

To check the above calculations, two other models were used to see if the
dominant doses would still originate from the same pathways. The first model

was that of DECOM by Radiological Assessments Corporation. The model,
written by Oak Ridge National Laboratory (ORNL), can be used the same as
RESRAD either (1) to state a dose limit and calculate corresponding soil
concentrations or (2) to state radionuclide concentration profiles in soil and to

RF Work Plan for OU 1086 4-16 June 1993
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. TABLE 4.3.2

MESA-TOP PRELIMINARY DOSE ESTIMATION AT E-F SITE

Parameter Description Parameter Value Source
Pathway Conversion Factors Adult, Child (if different)
Inhalation rate 7297 m3fyr, 5869 m3/yr EPA 1991, 0746
Mass loading for inhalation 0.0002 g/m3 NMEID 1980, 00704
Dilution length for airborne dust 3.0m Gilbert et al. 1989, 0754
inhalation
Occupancy factor, inhalation 0.45 Calculated
Occupancy and shielding factor 0.60 Calculated

external gamma, based on
exposure frequency

Fruit, vegetable, and grain 124 kgfyr, 62.4 kalyr EPA 1991, 0746
consumption
Leafy vegetable consumption 36 kgfyr, 29 kalyr Clement Assoc. 1988, 0745
Soil ingestion rate 36.5 gfyr, 73 kagfyr EPA 1991, 0746
Mass icading for follar deposition 0.0001 g/m3 Gilbert et al. 1989, 0754
Depth of soil mixing layer 0.15m Clement Assoc. 1986, 0745
Depth of roots 0.9m Site data
Exposure Frequency
Fraction of time spent indoors 0.50 Calculated
Fraction of time spent 0.25 Calculated
. outdoors, on site

Contaminated Site Assumptions

Area of contaminated zone See Table 4.3-1 Site data (Hansen & Miera 1977, 0128)

Thickness of contaminated zone 0.05m Site Data (Hansen & Miera 1977, 0128)

Length of flow parallel to aquifer 25m Calculated

Time since placement of 30 yr Site data (Hansen & Miera 1977, 0128)
material

Cover depth 00m

(assume contaminants on the surface)

Climatic Parameters

Evapotranspiration 0.6 *
Precipitation 0.4 miyr *
Irrigation 8.0 miyr Site data (LANL/ES/160,1989)
Irrigation mode overhead Site data (LANL/ES/160,1989)
Run-off coeflicient 0.52 Site data (LANL/ES/160,1989)
Irrigation fraction from groundwater 0 Site data (LANI/ES/160,1989)

RA Work Plan for OU 1086 4-17 June 1993
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TABLE 4.3-2 (Cont.) .
MESA-TOP PRELIMINARY DOSE ESTIMATION AT E-F SITE
Parameter Description Parameter Value Source

Pathway Conversion Factors

Adult, Child (if different)

Goologlc Strata

Contaminated Zone

Soil density

Erosion rate

Total porosity

Effective porosity
Hydraulic conductivity
Soil-specific b parameter

Saturated Zone

Soil density

Total porosity

Effective porosity

Soil-specific b parameter

Water table drop rate

Model: (nondispersion
or mass balance

Unsaturated Zone 1

Thickness

Soil density

Total porosity

Effective porosity
Hydraulic conductivity
Soil-specific b parameter

Unsaturated Zone 2

Thickness

Soil density

Total porosity

Effective porosity
Hydraulic conductivity
Soil-specific b parameter

*Values from Purtymun and Stoker (1988m, 0205) and Abeele et al. (1981, 0009).

RFl Work Plan for OU 1086

1.6 g/cm3
0.001 miyr
0.4

0.2

50.0 mAyr
5.3

1.6 g/lcm®

0.3

0.3

5.3

0.3 miyr
Nondispersion

260 m
1.6 g/em®
0.5

0.4

30.0 mfyr
5.3

100 m
1.6 g/cm3
04

0.2

37.0 miyr
5.3

4-18

Gilbert et al. 1989, 0754

*

-

Gilbert et al. 1989, 0754 .

Gilbert et al. 1989, 0754

DOE 1979, 0051
DOE 1979, 0051
DOE 1979, 0051
DOE 1979, 0051
DOE 1979, 0051
Gilbert et al. 1989, 0754

DOE 1979, 0051
DOE 1979, 0051
DOE 1979, 0051
DOE 1979, 0051
DOE 1979, 0051
Gilbert et al. 1989, 0754
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TABLE 4.3-3 (a)

TA-15, E-F SITE DEPLETED URANIUM IN SOIL
RESRAD ESTIMATED DOSES FOR
SCENARIOS OF EXPOSURE
9100m2 CONTAMINATED WITH 4500 ng/g (AVERAGE)

Elapsed
Time for
Dose Dominant ' Maximum

Scenario mrem/yr Pathway (yr) Comments
Recreational 9 External 0 One Month or
use radiation 4 wk, 24 h/day
Worker in 29 External 0 50 wk
building radiation 45 h/wk

TABLE 4.3-3 (b)

TA-15, E-F SITE DEPLETED URANIUM IN SOIL
RESRAD ESTIMATED DOSES FOR
SCENARIOS OF EXPOSURE
125 000m2 CONTAMINATED WITH 675 pg/g (AVERAGE)

Elapsed
Time for
Dose Dominant Maximum

Scenario mrem/yr Pathway (yr) Comments
Recreational 1.4 External 0 One Month or
use radiation 4 wk, 24 h/day
Worker in 29 External 0 50 wk
building radiation 45 h/wk

RFl Work Plan for OU 1086 4-19 June 1993
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calculate doses. However, the two approaches are similar enough for one to
compare origins of the dominant doses. The results of the DECOM calculations
indicate that external dose is dominant, followed by dust inhalation. In both
models, ingested soil and food grown on the site are a fraction of a percentage
of the total dose. Estimates of the predominant sources of dose rates are also in
agreement for calculations out to 10 000 yr.

4.3.3 Estimation of Preliminary Characterization Goals for Uranium on
OU 1086 Based on Future Land Uses.

RESRAD also calculated a site-specific soil contamination preliminary
characterization goal. Based on a 10 mrem/yr limit from all pathways to a
permanent resident, the soil concentration of DU that could be left in place is
estimated to be 140 pCi/g of soil (approximately 400 pug/g DU). This estimate is
based on an annual average 200 pg/m3 dust loading in air that is more likely to
average less than 100 pg/m3. For example, the New Mexico Environmental
Department reported the highest seasonal average measurement in the fall
quarter of 1987 as 40 pg/mS of particulates in air.

4.3.4 Estimation of Safe Levels of Hazardous Materials for Occupational
Workers at PHERMEX

A risk assessment for occupational workers at PHERMEX has been done and
details are given in Appendix F. A resuspension rate model and the CAP-88
computer program were used. This risk assessment was carried out to
determine what concentration levels of contaminants in the soil meet worker
safety standards for present-day occupational usage of active firing sites,
especially PHERMEX.

The PHERMEX facility at TA-15 is engaged in the explosive test involving
various materials including DU. A small percentage of tested material is
aerosolized into small particulates, which are irretrievable. Table 4.3-4 lists the
accepted fraction of elements aerosolized during firing site experiments
(Environmental Protection Group 1992, 0740).

TABLE 4.3-4
ESTIMATED CONCENTRATIONS OF TOXIC ELEMENTS
AEROSOLIZED BY FIRING SITE EXPERIMENTS IN 1990

1990 Fraction Annual Average
Element  Total Usage Aerosolized Concentration(ug/m3
(kg) (%) (4 km)* (8 km)*
Uranium 87 10 8.4x10% 3.4x10
Beryllium 0 2 0 0
Lead 2 100P 2.1x10® 8.5x10°10
Heavy metals 234 100P 2.5x10 9.8x10°5

aDistance downwind.

bNo data are available; estimate was done assuming worst-case percentage was
aerosolized.
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Particulates may become airborne through wind resuspension processes and,
subsequently be inhaled by site personnel. In addition, gamma-emitting
radionuclides formed by the radioactive decay of uranium (protactinium-234,
Pa-234m, and thorium-231) provide external exposure to site workers whether
airborne or not. Consequently, DU particulates pose a potential radiological
hazard to TA-15 site personnel. Other potentially harmful nonradiological metals
of concern used in TA-15 explosive testing include lead, mercury, and beryilium.

The risk assessment shown in Appendix F calculates the safe level of surface
contamination, principally DU, that can exist in surface soils for occupational
workers. Safe levels are based on allowable regulatory exposure levels of
surface contaminants. For radionuclides, the most restrictive regulatory
exposure level is the 2.0 rem/yr effective dose equivalent standard imposed by
the DOE for on-site radiation workers [and as low as reasonably achievable
(ALARA)]. For other hazardous metals, the most restrictive exposures are air
concentrations for 40-h/wk exposures found in the Threshold Limit Values
(American Conference of Governmental Industrial Hygienists 1990, 0858). The
most restrictive chemical form of the element is assumed to exist.

The calculation of surface-contamination levels that are acceptable for present-
day occupational usage are based on an annual worker schedule that places a
hypothetical worker at several representative expected work locations through
the course of a year. The exposure scenario uses a worst-case annual work
schedule placing workers at locations of maximum exposure for long periods of
time. Three specific work locations were identified, each possessing a specific
frequency of occupation during a representative work year. In the test-site area,
workers are directly exposed to contaminants contained in the surface soils.
Exposure by inhalation and external irradiation is possible. A wind resuspension
model is used to calculate airborne concentrations of contaminants above the
contaminated surface soils. A second approach that utilizes site-specific
measurements of the mass-loading of surface soil particulates is used as an
independent check of results. The second location of exposure is building R310,
adjacent to the test-firing area. Here workers can be exposed to an airborne
concentration of contaminants similar to those in the test-fire area. External
irradiation, however, is assumed not to occur. Lastly, the same worker routinely
occupies building R-183 located 1200 m to the west-northwest of the test-firing
area. Exposure here can occur from material that originates in the test-firing
area and is dispersed. A resuspension rate model is used to estimate an area
source term from the test-fire area. The CAP88 computer code (EPA 1992,
0859) is used to assess the resulting downwind contaminant air concentration.
For radionuclides, exposure rates are calculated for each location. An annual
dose is calculated based on the time spent at each location. For nonradiological
contaminants, the maximum concentration experienced by a worker is
calculated. '

Calculation results indicate that a surface-contamination level of 4.8 g/m? of
DU (15 700 mg/kg) would not exceed the 2.0 rem/yr exposure standard for site
personnel. Surface soil measurements conducted at TA-15 indicate that

400 mg/kg is indicative of an average level of soil contamination currently found
at PHERMEX.
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4.3.5 Screening Action Levels for Beryllium

For nonradiological contaminants, acceptable surface soil concentrations were
found to be 429 mg/kg , 33 000 mg/kg , and 2200 mg/kg for beryllium, lead,
and mercury, respectively (derived in Appendix F). Of these, only beryllium has
been measured in surface soils and was found at an average level of 32 mg/kg.
As part of the experiments that dispersed DU, beryllium may be present in
quantities large enough to be a carcinogenic risk.

Section 3 of the IWP for Los Alamos National Laboratory has assembled
preliminary screening action levels for a number of toxic and hazardous
materials. Action levels are currently being developed for future IWPs. Appendix
F of the IWP 1991 lists the preliminary screening action levels for beryllium. The
different screening action levels for different environmental media are listed in
Table 4.3-5.

TABLE 4.3-5

SCREENING ACTION LEVELS FOR BERYLLIUM
Media Risk Screening Action Level
Soil Systemic toxicant 1300 mg/kg
Soil Carcinogen 0.14 mg/kg
Water Systemic toxicant 180 pg/l
Water Carcinogen 0.019 pgf
Air Carcinogen 0.00097 pg/m®

These screening action levels are conservative values to be used with a
residential scenario. As previously stated, residential use is not considered to
be a viable future land use for TA-15. Remediation goals based on future land
uses (institutional or recreational) will be developed in a manner similar to the
acceptable surface soil concentrations for occupational workers discussed in
Subsection 4.3.4. Screening action levels define the level at which the pollutant
must be monitored. With levels below the screening action level, the land may
be used even in a residential scenario with confidence.

4.4 Decision Process

All PRSs within the OU 1086 are evaluated by the five-step decision process
ilustrated in Figure 4.4-1. Each of the five diamonds in the diagram represents
a point at which a decision is or will be made for each PRS under consideration.
To ensure simplicity in the process, .each question has been posed with usually
only two possible answers, "yes" or "no." If the answer has some “uncertainty”
or is a "maybe," it is classified as a "yes" answer in this process. The process is
designed to identify those PRSs that can be recommended for NFA as early in
the process as possible and with the least expenditure of resources. Those
PRSs that cannot be recommended for NFA after Phase | and Phase ||
investigations and risk assessment are complete will be candidates for a CMS.
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Figure 4.4-1  Flow chart of the technical decision process.

* background contaminant levels will be evaluated in accordance with

IWP 1992, 0768 Figure 4-2, page 4-8
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A more detailed discussion of the technical approach for the OU 1086 RFl,
which amplifies the general process flow illustrated in Figure 4.4-1, appears in

the following subsections.

The basic approach of the RFI for OU 1086 is summarized as follows:

RFl Work Plan for QU 1086

Archival data are gathered to help researchers define a basic

understanding of the processes and events that produced each
PRS and the contaminants of concern (COCs) that may be
present at each PRS.

A health-based risk assessment, based on archival data, is

made for the major contaminants, uranium, and beryllium, for
two key units of OU 1086, PHERMEX, (an active site) and E-F
site (an inactive site) and is based on present day usage and
reasonable projected future end uses of the land and
reasonable pathways of transport to the receptors involved in
this land use. Remediation goals of the potentially hazardous
materials, uranium and beryllium, are formulated from this risk
assessment and are calculated because screening action
levels for non-residential areas were not available when this
RF! was written

The sites are divided into two categories: active and inactive.

There are four sites officially designated active. At these active
sites where there is no health risk to occupational workers, in
general the level of contamination may change and so
characterization will be left until decommissioning (see Chapter
6 for further elaboration). Occupational workers are monitored
continuously. Therefore, it is known there is no immediate risk
to occupational workers. At the inactive sites, the level of
contamination will only change through natural causes (wind,
erosion, etc.) and so characterization may be appropriate.

The archival data are evaluated against the remediation goals,
in the same manner as Phase | data, to identify those PRSs for
which no potential hazard exists and no further action is
required. The number of sites that must undergo field
investigation can thus be reduced.

All PRSs are evaluated in the health-based risk assessment for
risk to present-day receptors. Based on this assessment,
decisions to defer action until the associated building or site is
decommissioned.

The PRSs that require field investigation at the present time are
assessed on the basis of archival information to determine
whether the initial characterization effort will be a limited
Phase | or a more detailed Phase Il investigation.

Phase | field investigations are carried out as needed to
determine the presence or absence of COCs above guidelines
and to supplement existing information on known source terms
or site conditions.
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® Data gathered during Phase | investigations are used to

determine which PRSs need further characterization, which
need further characterization but may be deferred for action,
and which may be recommended for no further action NFA. For
PRSs that require further study, Phase | data are used and
modeled to help design Phase Il sampling and analysis plans
(SAPs). The RFI work plan will be amended and submitted to
the EPA for review and approval after Phase i| SAPs have .
been completed for sites requiring Phase Il investigation.
interim phase reports (formerly referred to as technical
memoranda) will be submitted either at the conclusion of a
major sampling phase or annually.

Phase |l field investigations are conducted where appropriate to
fully characterize the nature and extent of contamination and to

obtain the data necessary for a quantitative assessment of risk
posed by COCs.

® A final risk assessment is conducted for each PRS once the
data needs have been satisfied by the field investigation.

An RFI report is compiled that contains the results of field investigations and
recommerdations for PRSs that have been evaluated by the decision process.
PRSs are recommended for CMS when the analytical results exceed certain
values established during risk assessment. The remaining PRS are
recommended for NFA. Recommendations of NFA will be supported by criteria
that are discussed in the following text and in Chapter 5 of this OU work plan.

4.5 implementation of Decision Process

4.5.1 Decision Point 1

Based on archival data, does PRS contain COC above screening levels for
this area?

Section J of the Laboratory's HSWA permit allows the Laboratory to submit an
application for a permit modification when available information demonstrates
that releases from PRSs that pose a threat to human health or the environment
are not occurring. The function of Decision Point 1 is to differentiate between
PRSs that clearly do not pose a potential risk to receptors and those that
require further investigation. This decision can be made on the basis of
qualitative archival information and requires professional judgment on the part
of the decision maker.

A “yes" decision indicates that the PRS under consideration poses some
degree of potential risk or that the available data are insufficient to deny the
possible existence of risk. All such PRSs are recommended for further
consideration at Decision Point 2. A "no" decision indicates that the PRS poses
no potential risk and should be recommended for NFA.

Evaluation at Decision Point 1 divides the OU 1086 PRSs into two sets. One set

consists of PRSs recommended for NFA and another set consists of PRSs that
must be evaluated at Decision Point 2. Because the first decision is based on
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existing information, all OU 1086 PRSs were evaluated at Decision Point 1
during the preparation of this OU work plan. OU 1086 PRSs recommended for
NFA at Decision Point 1 and the criteria used for the basis of such
recommendations are addressed in Chapter 5.

4.5.2 Decision Point2

Do the contaminants of concern within a PRS presently pose risk to
receptors?

The risk assessment calculations of Section 4.3 examined the present use of
the firing sites at TA-15 to determine if an unacceptable risk to any receptors
presently exists. If there is an unacceptable risk, then the answer here is "yes"
and the decision process must proceed. If there is not a risk, then further action
can be deferred, depending upon the type of site or PRS that is being
addressed.

Many of the PRSs on OU 1086 are "active” PRSs that are either firing sites
used by the Laboratory operating group on a continuing basis or are utilities—
either in use or in the process of being deactivated—connected to buildings that
are in use by the operating group. Therefore, any further action on these PRSs
will be deferred until the active site, building, or utility is decommissioned. At
that time the RFI process will proceed with a sampling plan or a voluntary
corrective action (VCA). If during the active use of the site, building, or utility,
evidence becomes available that this PRS is now of potential risk to receptors,
action can no longer be delayed and the technical process for this SWMU would
revert back to Decision Point 2 (see Figure 4.4-1).

45.3 Deferred until Decommissioned

The RCRA regulations were formulated to address existing and future
hazardous waste-handling processes, such as generation, transportation,
storage, and disposal. On- and off-site releases of hazardous waste or waste
constituents from PRSs on permitted facilities, such as the Laboratory, must be
investigated and, if necessary, corrected.

If available information of the hazardous materials located on a PRS shows that
the amount of hazardous material is above the remediation goals, based on
future land use, but assumed risk assessment shows that waste is not presently
a risk to present-day receptors—any site workers—any further characterization
or cleanup activity may be deferred until the site of the PRS is decommissioned
or else has become hazardous to site workers.

Chapter 6 will use these criteria for making recommendations for deferred until
decommissioned (D&D). An example of the decision process to be shown in
later chapters is that of an active firing site PHERMEX [SWMU 15-006(a)),
which will not have a sampling plan submitted in this RFI work plan. However,
SWMU 15-006(h) is an inactive site at PHERMEX which does have a sampling
plan (Chapter 8). Enough archival information is available to state that workers
on site are not exposed to too large a health-based risk if they work the normal
number of hours on the PRS each year as required by the operational activities
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(Appendix F). The information on the quantities of hazardous wastes on this site
will be updated routinely to assure that future workers will not incur high
exposure. Should this occur, however, the decision process would then go
forward into Phase |l sampie collection and subsequent actions.

45.4 Decision Point3

Are the archival data sufficient to allow development of a Phase I
sampling plan for this PRS?

Decision Point 3 allows the set of PRSs requiring further characterization to be
sorted for development of Phase | or Phase Il SAPs. Archival data were
reviewed against several criteria 1o help researchers determine if Phase | or
Phase |l sampling is more appropriate. These criteria include the following:

*  Probability that COCs are present above the cleanup levels that
are likely to be set for the TA-15 OU;

* Probability that the lateral and horizontal extent of

contamination is known with sufficient accuracy for risk
assessment;

*  Suitability of existing analytical and site geotechnical data (both
location and analytes) for the design of a Phase Il SAP; and

®* Knowledge of experimental or operational processes that
contributed to the PRS wastes.

Many TA-15 PRSs have an archival data set that provides significant insight
into the nature and extent of contamination. For some of these PRSs, the
Phase | investigation may be minimal and highly focused and may lead to a
subsequent recommendation for NFA. However, some archival data are of
unsubstantiated quality or are concerned only with radionuclides. In most cases
of this type, confirmatory field investigation and analysis is proposed for PRSs
going into Decision Point 3.

Decision Point 3 does not provide a mechanism by which PRSs can be
recommended for NFA. Instead, NFAs are addressed by the criteria presented
in Chapter 5. Decisions made at Decision Point 3 produce two sets of PRSs.
Because Decision Point 3 is made on the basis of existing data, this decision
has been made for each PRS during work plan preparation.

455 Phase | Sampling Process

The phased approach to site characterization used in this OU work plan is
consistent with EPA and the Laboratory's IWP guidelines. The technical
approach generally uses Phase | field investigations to confirm the presence or
absence of COCs above the screening action levels that are likely to be set at
each SWMU by risk assessment, statute, or other standards.

Phase | sampling will be performed at PRSs for which the potential for
significant contamination cannot be ruled out categorically. In these cases, the
objective of Phase | sampling is not complete characterization of the site but is
simply detection of COCs and their general concentration and location. The
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Phase | sampling design process attempts to model the "worst case" condition
of the contaminant scenario so that Phase | sampling points can be chosen with
the maximum chance of yielding confirmatory results. Researchers will use field
survey methods and a field laboratory, as appropriate, to obtain fast-turnaround
data and to rapidly evaluate data needs for Decision Point 4 (discussed in
Subsection 4.5.6). As analytical results become available, SAPs will be revised
as necessary to focus additional data collection. In this manner, an iterative
process is established that retains flexibility as new data are obtained. Data
acquired in Phase | will serve as input for Decision Point 4.

The quantitative data from Phase | will be used to design Phase Il. Accepted
statistical concepts for evaluating sutticiency of sampling and additional data
needs for modeling waste migration will be identified with the aid of Phase |
data.

4.5.6 Statistical Approach to Sampling Plans

This work plan incorporates a statistically based approach to aid in determining
sampling needs for Phase | assessment. Statistically based techniques are
used to guide sampling designs at PRSs where locations of potentially
contaminated sites are uncertain. This uncertainty may arise either because the
method of dispersal of potentially hazardous materials is random (such as
through debris scatter from firing sites) or where the location of a facility that
may have released hazardous materials is now uncertain (such as a potentially
contaminated settling tank that was removed decades ago). In both cases, the
sampling design was based upon both judgmental and statistical
considerations.

The reconnaissance sampling approach described in Appendix H of the IWP
(LANL 1992, 0768) was used to guide sampling design. This approach relates
the number of samples (N) to the fraction of the site (f) that is contaminated.
This relationship is expressed by the equation P =1 - (1 - f)N. For consistency,
and to assure an adequately high level of confidence in the results, a probability
P of 95% was used in each case. For this value of P, the relation between f and
N is shown in Table 4.5-1.

TABLE 4.5-1

RELATIONSHIP BETWEEN PERCENT OF CONTAMINATED AREA AND
THE NUMBER OF SAMPLES NECESSARY TO HAVE A CONFIDENCE

_LEVEL OF 95%

Percent of Area Number of Samples (N)
Contaminated (f)

5 59
10 29
20 14
30
40
50
60
70
80
90

100

a4 NN O
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It can be seen from the foregoing tabulation that the number of samples
increases dramatically as the percentage of area thought to be contaminated
decreases. Further, the method is independent of the size of the area to be
sampled (which is considered large relative to the size of each sample), it does
not take into account the potential severity fo the contamination hazard that may
be present (unless one of the three parameters, for example, the value of P is
adjusted), and it assumes that all sampling results are accurate.

At some sites the value of f could be reasonably estimated based upon archival
information, but at other sites such information did not provide a reliable basis
for determining f. Because of the lack of a reliable basis at many sites for
assuming a value of f, and in view of the aforementioned limitations in the
statistical method, the approach was taken to determine a reasonable value to
‘N based upon the size of the site, the expected severity of the contamination
hazard, and the expected nature and distribution characteristics of the potential
contaminarts. In general, the sample sizes were increased for larger size sites
and for higher potential contamination hazards. Having determined a value for
N, the statistical method was used to determine the corresponding value of f,
which was then qualitatively checked for general reasonableness considering
the available information on the quantities of potential contaminants, the
potential methods of release to the environment, and any possible dispersal
processes occurring since release. Both N and f were then adjusted to achieve
a reasonable sampling design for the site. For application to OU 1086 sites, the
parameter f is defined as the fraction of area above background, rather than the
fraction of area above screening action levels as used in the IWP. At most of
the PRSs in OU 1086, no contamination is expected to be above screening
action levels.

At each site where sampling locations were randomly selected, a square grid
was established and a random numbers table was used to select numbered
nodal points. Although the grid axes were aligned either in the cardinal compass
directions or parallel with the boundaries of the area to be sampled, each grid
was translated to a random location in space. To reduce bias in the selected
sampling point, the grid size was generally selected to provide at least an order
of magnitude more nodal points than sampling points. However, at some
smaller sites the nodal points were sufficiently close that they were within the
zone of expected spatial correlation with adjacent points. At such sites,
conditional sampling rules were applied to help assure the independence of
each sample.

4.5.7 Deocision Point4

Do the data collected in Phase | sampling confirm the presence of
cumulative COCs above the screening action levels that are likely to be
set for PRSs on OU 1086?

Decision Point 4 is designed so that PRSs that have been confirmed at Phase |
not to have COCs above screening action levels can be recommended for NFA.
For those locations where COCs are confirmed, Phase | data will be used in the
development of Phase Il SAPs. The presence of COCs at a PRS is considered
confirmed to be above guidelines if any sample contains any COC in a
concentration that exceeds screening action levels for that constituent.
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A “yes" answer at Decision Point 4 indicates that COCs at the PRS have been
confirmed to be present and above guideline levels. The PRS must then be
evaluated at Decision Point 5 or reevaluated as a risk to present receptors. A
“no” answer indicates that the absence of COCs above guidelines at the PRS
has been confirmed and that a recommendation of NFA is justified. Decision
Point 4 is the second point in the decision process at which a recommendation
of NFA can be made for a PRS (refer to Figure 4.4-1).

The data required to make a decision at Decision Point 4 include the
concentrations of suspected COCs at selected sample locations at each PRS.
The purpose of Phase | sampling is to acquire the analytical and field data
needed to make a defensible decision at Decision Point 4. Researchers must
obtain information on site history, physical site characteristics, chemical and
physical behavior of suspected constituents, and other factors before they
determine the appropriate locations and depths at which samples must be
collected to support confirmation of the presence or absence of potential COCs.
The data quality objectives process needed to address these data is discussed
in Section 4.6.

458 Phase Il Sampling and Modeling Process

The purpose of Phase |l sampling is to develop a model of the nature and
extent of contamination at the PRS. The model must be sufficiently detailed to
permit final baseline risk assessment and planning of the CMS (if required). The
constitution of Phase Il SAPs will vary significantly for individual SWMUs as a
function of the amount and type of data available from previous studies, from
Phase | and framework studies, and from other considerations. Sources of
potential variation in the environmental measurement process will be included in
the design of Phase Il SAPs.

Phase |l will likely be an interactive process in which rapid tumaround data will
be used to track the progress of the investigation against the data quality
objectives (DQOs) for the phase. The Phase Il investigation plan will be
amended as data needs are refined by Phase | results and by future program
office guidance on risk assessment methods, modeling strategies, long-term
institutional control, and other issues important to the TA-15 OU.

As Phase |l data become available, comprehensive data analysis and modeling
of waste migration potential will be conducted. The initial SAPs will be reviewed
against transport modeling results and against the initial site conceptual model
or sampling rationale for completeness and suitability and will be revised as
appropriate. The data set resulting from Phase |l will serve as input to
subsequent risk assessment.

4.5.9 Risk Assessment Process

Because health-based risk assessments are integral to the Laboratory's RCRA
process, baseline risk assessment will be performed for all TA-15 PRSs that
undergo Phase Il investigation. This assessment will incorporate the total data
set for each PRS, as obtained through archival review and Phase | and/or
Phase Il investigations. The risk assessment methodology will reflect the
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guidance to be published by the ER Program Office in Appendix K of the IWP.
Data quality objectives for Phase I investigations will incorporate any
requirements specific to data gathering for risk assessment not otherwise noted,
as they become available from the Laboratory's ER Program Office. The risk
assessment results will serve as input to Decision Point 5.

4.5.10 Decision Point 5

Do contaminants of concern at this SWMU exceed screening action levels
or have an aggregate risk above the ER Program threshold value?

Decision Point & is the final step in the decision process and is the point at
which PRSs that have undergone field investigation will be recommended for
one of the following: CMS, VCA, NFA. The purpose of Decision Point 5 is to
allow an evaluation of the total set of validated data now available for each
PRS. Concentrations of COCs at each PRS will be compared against the
guidelines for each COC present, and the calculated aggregate risk from COCs
at the PRS will be compared against the acceptable aggregate risk values as
determined by the Laboratory's ER Program Office. It is assumed here that risk
assessment methodologies to be adopted by the Laboratory will reflect the
basic concepts of proposed Subpart S to 40 CFR 264. A recommendation of
NFA at this point in the decision process will be justified for a PRS if each of the
following criteria are met:

® The mean sample concentration for any listed COC does not
exceed the risk-based action level for that COC; and

® The aggregate risk vaiue for the health-risk-quantified COCs

present does not exceed the acceptable risk value set forth by
the Laboratory's ER Program Office.

Uncertainty will be handled in accordance with methods shown in Appendix H of
the IWP and applicable EPA documents.

45.11 Voluntary Corrective Action

Voluntary corrective action/interim action (VCA/IA) may be instituted by DOE or
the Laboratory at any time in regard to PRSs upon agreement by EPA.

4.6 Data Quality Objectives Process

There are three stages in the decision process at which data must be collected.
The first stage involves the initial collection of pertinent archival information.
This information serves as data input for Decision Points 1, 2, and 3. The data
required o make a decision at Decision Point 4 are collected during Phase |
sampling, the second stage of data collection. Phase Il sampling is the third
stage of data acquisition. The data needs for Decision Point 5 determine the
scope of Phase Il efforts.

Because these decisions must be sound we have collected as much reliable
archival information about each site as possible. To ensure that data of
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appropriate and sufficient type, quantity, and quality are coliected during Phase
| and Phase |l sampling, the DQOs process is applied during the development
of the Phase | and Phase Il SAPs. These SAPs are presented in Chapters 5
through 10 of this OU work plan.

The DQO process is a seven-step process developed by the EPA as a means
by which effective and efficient data collection programs can be planned (EPA
1987, 0086). A well-planned data collection program will ensure that the right
type, amount, and quality of data are collected on which defensible
environmental decisions can be based. The acceptable level of uncertainty also
is addressed in the DQO process. The DQO process as applied to all
Laboratory operable units is given in Appendix H of the IWP.

The DQO process is a valuable tool for the following reasons:
® |t provides a logical, iterative structure for study planning and

ensures that the investigation is focused on the critical
questions;

® it provides a focused method by which data needs can be
determined;

* It helps data users plan for uncertainty; and

e |t facilitates communication among the technical team members

and minimizes the amount of time and money spent collecting
data.

The seven steps in the DQO process, and the locations in this OU work plan
where pertinent information is located (other than in the remainder of this
section) are as follows:

1. State the problem: The environmental conditions at TA-15 are
addressed generically in Chapters 3 and 4 and by specific
PRSs in Chapters 5 through 10.

2. Identify decisions that address the problem: Potential land use
and remedial actions are developed elsewhere in Chapter 4.

3. Identify inputs affecting the decision: Decision inputs are
addressed in Chapters 3 and 4.

4. Specify spatial and temporal domains of the decisions:
Domains are addressed in Chapters 3 and 4.

5. Develop logic statements: PRS-specific logic statements
(decision questions) pertaining to specific PRS characterization
are developed in Chapters 5 through 10.

6. Establish constraints on uncertainty: Uncertainty issues are
addressed generically in Chapter 4 and by specific PRSs in
Chapters 5 through 10.

7. Optimize design for obtaining data: The characterization plan is
addressed in Chapters 7 through 10 for each PRS.

This seven-step process was followed when DQOs were developed for the OU
1086 work plan. Although Decisions Points 1, 2, and 3 require decision maker
confidence in archival data, it was decided that decisions made from archival
data of uncertain quality could be made without a formal set of DQOs.
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Acceptance of archival data at face value sometimes is justified for the
purposes of RFI planning. A formal set of DQOs was used in support of
Decision Point 3 (post-Phase 1) and Decision Point 4 (post-Phase li).

Decision Points 4 and 5 require data of known quality for determination of the
nature and extent of contamination and for risk analysis. The OU 1086 RFi work
plan follows EPA and IWP guidelines for addressing sampling and analytical
uncertainties. In most cases, Phase | data used in making Decision Point 4 will
include data of analytical Level Ill quality. These uncertainty constraints are
adopted globally in the RF! process for OU 1086.

As previously stated, risk assessment data needs have not been defined fully
for the methods to be used. However, the assumption used in this OU work plan
is that methods similar to those in proposed Subpart S to 40 CFR 264 will be
applied. It is assumed that guidance on the methodologies and uncertainties
associated with those studies will be supplied by the Laboratory's ER Program
Office when they are complete. As required, DQOs for the TA-15 OU will be
reviewed and amended for consistency as information on risk assessments
methodology becomes available.

4.6.1 Phase | Data Quality Objectives

The severi-step process described in Section 4.6 that was used to develop
these Phase | SAPs is discussed in following sections and is diagrammed in
Figure 4.6-1.

46.1.1 Problem Statement

For some OU 1086 PRSs, COCs are suspected, but their presence has not
been confirmed and no data are available on the concentrations or specific
locations of contaminants. Environmental samples will be collected and
analyzed to confirm the presence or absence and the location of COCs at these
PRSs. For other OU 1086 PRSs, COCs are known to be present but their full
extent and potential for migration are insufficiently known. Environmental data
associated with these uncertainties must be collected before risk assessments
can be made.

46.1.2 Questions to Be Answered

Do Phase | data confirm the presence of COCs above guidelines at this PRS?

If COCs are known to be present at this PRS, do Phase | data provide sufficient
information for design of a Phase Il investigation?

46.1.3 Decision Inputs/Data Needs

Two sets of decision inputs (data needs) that are necessary to support
the decisions made at Decision Point 4 have been identified. These sets are
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Problem
Statement:

COCs are suspected for PRSs within the TA-15 OU,
but their presence has not been confirmed. For other
PRSs, the full extent and potential for migration are
insufficiently known.

1

Question to
Be Answered:

Do the data collected in Phase | sampling confirm the
presence of COCs at this PRS?
If levels of COCs are known to be present and above guidelines for cleanup,
is the extent and migration potential adequately defined for Phase |l design?

)

Data
Needs:

* Field data (survey and screening resuits)
» Analytical data (concentrations of COCs)
* Site processes

* Potential release mechanisms

* Site history

* Potential COCs

Probliem
Domain:

Define location and types of COCs within each PRS.

Decision Rule/

Logic
Statement:

If concentrations of all analyzed COCs are below guidelines
for cleanup , then recommend for no further action.
Otherwise, proceed to Phase il sampling.

Uncertainty
Constraints:

Sampling plans will be designed on the basis of
professional judgment to minimize the possibility
of false negative resuits.

Sampling and
Analysis Plan:

See Chapters & through 10.

Figure 4.6-1 Data quality objectives process for Phase | of the RF1 for the TA-15 OU.
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The first set includes information that must be gathered before the sampling
plan is developed. The second set includes the concentrations of COCs as
determined by field and laboratory analyses of samples collected at the PRS.

To facilitate the development of the TA-15 work plan, we have assigned the
Laboratory's PRSs in the following logical groupings, based on likely

The information necessary to design an adequate Phase | SAP;
and

The field and analytical data collected during the sampling
prcgram.

characterization response to be recommended to the EPA:

For the purpose of setting DQOs, the OU-wide objectives of the OU 1086 RFI

Ng¢ _Further Action (Chapter 5). These are sites for which
sufficient information exists to recommend NFA.

Deferred until Decommissioned (Chapter 6). There are four

active firing sites located on TA-15: R44, R45, Ector, and
PHERMEX, of which Ector and PHERMEX are the most heavily
used at the present time. In addition to these actively used
firing sites, other smaller, nearby related PRSs are considered
together with the active firing sites.

Inactive Firing Site (Chapter 7). Inactive Firing Site E-F is
considered alone in this chapter. E-F Site is unique because it
has the highest levels of contamination among the inactive
firing sites and a great deal of information about it is available.
It is the site of greatest concern at TA-15.

Inactive Firing Sites (Chapter 8). Inactive firing sites are A, B,
C. G, and H, which will not be used again.

Landfills (Chapter 9). Two landfills exist on TA-15: MDA-N and

MDA-Z. Sampling plans for MDA-N [SWMU 15-007(a)} and
MDA-Z [SWMU 17-007(b)] are presented in this chapter.
SWMU 15-008(b) is also considered since it is like a landfill as
postshot debris from firing site R44 was deposited here.

Miscellaneous SWMUs (Chapter 10). PRSs with sampling
plans that do not conveniently fit into the above groupings.

SWMUs Belonging to Other Operable Units (Chapter 11).

are defined as follows:

Identify contaminants (if any) at each PRS;

Cetermine the nature, quantity, and extent of contamination for
each PRS; and

Identify contaminant migration pathways from each PRS and
from the OU as a whole.
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46.1.4 Problem Domain

The problem domain for Phase | sampling includes a definition of the location
and types of COCs within each PRS.

46.1.5 Decision Rule/Logic Statement

The decision made at Decision Point 4 will be based on the following rule:
if no single sample collected from a PRS during Phase | exceeds
established, health-based guidelines, or the relevant statutory limit
(screening action level), then that PRS will be recommended for
NFA. If any single sample collected from the PRS during Phase |
exceeds those guidelines, then the PRS will undergo further study.

For several reasons, the decision to recommend a PRS for NFA or for further
study will not necessarily be based on a statistical characterization of the
contamination levels at that PRS. First, any type of averaging of sample results
would dilute maximum values and increase the chances of making a Type Il
error (i.e., a false negative or an incorrect conclusion that COCs are below
screening action levels). Second, in most cases the goal of Phase | is not
complete characterization but rather simply a determination as to whether
COCs are present above cleanup guidelines and the approximate area
involved. In addition, for most TA-15 PRSs, the locations of the PRSs are
known. Therefore, it is not necessary to resort to geostatistically based
schemes to locate areas with maximum probability of contamination.

However, a comparison of sample values with background concentration
ranges and cleanup levels could be statistically based, depending upon
characterization methods employed by the technical team for background
studies. As appropriate, methodology for these comparisons will be added to
the OU 1086 work plan revision as it becomes available.

46.1.6 Uncertainty Constraints

To fully validate and define a decision to recommend a PRS for NFA at
Decision Point 4, we have designed Phase | SAPs so that the probability of a
significant false negative result (Type |l error) is very low. We did this by
focusing the sampling toward those areas judged most likely to contain the
highest concentrations of COCs and by including some low-cost redundancy in
the field investigation (e.g., area radiological screening). The most serious
consequence of a Type Il error is that a recommendation for NFA may be made
inappropriately.

No attempt has been made in Phase | to limit the chances of false positive
(Type 1) errors, as these errors will be identified during Phase |l sampling. Thus,
the main consequence of Type | errors would be the expenditure of additional
cost and time in Phase |l.
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4.6.2 Phase Il Data Quality Objectives

Data quality objectives for Phase Il SAPs were developed by the seven-step
process described in Section 4.6. Data quality objectives for the Phase Il SAPs
are discussed in the following paragraphs and diagrammed in Figure 4.6-2.

46.2.1 Problem Statement

Even if a PRS has been confirmed, either by archival information or data
collected during Phase | sampling, to have significant levels of COCs, an
adequate picture of the nature and three-dimensional extent of contamination
and potential fransport processes still may not be known. Environmental data
must be ccllected and analyzed to confirm and clarify these issues so that the
health-based risk posed by the COCs can be assessed. Transport and

exposure modeling for future use scenarios must be employed to assess the
risk.

4.6.2.2 Questions to Be Answered

Do COCs at this PRS exceed screening action levels or have an aggregate risk
above the ER Program threshold value? Is there potential for waste migration?

4.6.2.3 Decision Inputs/Data Needs

The purpose of Phase Il sampling is to obtain the data needed to support the
decision made at Decision Point 5. In general, enough must be known about the
nature ancl extent of contamination at the site and potential transport processes
to permit an accurate, health-based risk assessment. If this end is to be met,
several sels of decision inputs must be defined during Phase Il sampling. These
sets include the following:

¢ The nature and three-dimensional distribution of the
contamination;

® The concentrations of COCs at various locations and depths;
and

* Information related to the potential for waste migration over
tirne.

To develop a SAP that will provide these data, investigators must consider all
information obtained to date, including archival information-and data collected
during Phase | and other investigations. Consideration of these questions will
help to determine the locations and depths at which samples should be
collected and the types of analyses that should be run on each sample.

Phase Il sampling efforts will be designed on the basis of Phase | or other data.
Phase |l sampling may use a random, stratified random, or three-dimensional
random sampling approach, as appropriate. Data needs for statistical sampling
sufficiency include number of samples, sample mean, and sample variability, as
describecl in Chapter 9 of SW 846 and other EPA guidance documents for
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Problem For those PRSs where COCs are present, the nature and
Statement: extent of the contamination and importance of potential
) transport processes must be clarified.
Questions to Do COCs exceed guidelines for cleanup or have an aggregate
Be Answered: risk above the ER Program threshold value? Is
there potential for waste migration?
Nature and Extent of Typical
Contamination Media Characteristics
» Types of COCs present « Soil and/or rock type
Data « Concentrations of COCs » Porosity and permeability
Neods: + Physical and chemical characteristics ¢ Physical and chemical properties
: of COCs of soil (e.g., ion exchange,
« Vertical and lateral extent of COCs adsorption qualities, moisture
* Plume dimensions content, grain size distribution)
* Heterogeneity in media
* Wind velocity and direction
The problem domain encompasses potential receptors, spatial boundaries,
and temporal constraints. Potential receptors include site workers and
Problem visitors at present and recreational users in the future.
Domain: Spatial boundaries of the PRS are defined by
the limits of migration of COCs. Temporal constraints are a function
of constituent-specific chemical and physical properties.
Decision Rule/ If no individual COC exceeds its guidelines for cleanup, and the aggregate
Logic risk value for all COCs present does not exceed the ER Program
SM‘:?ne t risk-threshold value, then recommend this PRS for NFA.
nt Otherwise, recommended for CMS.
|
Phase || sampling is designed to produce a
Uncertainty 95% (one-tailed) confidence rule in COC concentrations.
Constraints:
Sampling and - ;
Anal';sisgPl an: Will depend on results of Phase |.

Figure 4.6-2 Data quality objectives process for Phase Il of the RFI for the TA-15 OU.
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statistical analysis. Data needs for transport and exposure modeling and for risk
assessment will depend on which codes and methodologies are adopted by the
Laboratory's ER Program Office for these purposes. The OU 1086 work plan
will be amended as required to reflect guidance as it becomes available. As
appropriate in developing Phase Il SAPs, PRSs recommended for Phase |
investigation will be grouped into aggregates on the basis of proximity and
similarity of sampling techniques and on requirements to maximize the cost-
effectiveness of Phase Il investigations.

46.2.4 Problem Domain

The problern domain includes analyses based on present and future land uses
and potential receptors spatial boundaries (the area of a release and spatial
limits of contaminant migration), and temporal constraints (the current
chemical/physical form of contaminants and future migration potential). Under
present use, potential receptors are identified as Laboratory site employees and
visitors. Recreational use by Bandelier National Monument is assumed for OU
1086 after 100 yr of Laboratory institutional control.

4.6.2.5 Decision Rule/Logic Statement

If no individual COC exceeds its guideline and if the aggregate risk value for all
risk-based COCs does not exceed the ER Program risk-threshold value, the
PRS will be recommended for NFA. Otherwise, the PRS will be recommended
for CMS.

46.2.6 Uncertainty Constraints

Sample mean concentration estimates with a 95% confidence interval will be
used for comparison with action levels and for risk assessment. These
constraints parallel those discussed in EPA SW-846 and other EPA publications
for statistical analysis of solid waste sites.

4.7 Field and Analytical Data Quality Requirements

Data quality requirements for field and analytical data collected at the TA-15 OU
are governed by the need to make defensible, risk-based decisions for each
PRS. The information collected will be based on sound professional judgment,
required EPA protocol, statistical requirements, and overall data objectives for
the project. This section contains a discussion of data quality requirements
concerning analytical levels, analytical methods, PARCC (precision, accuracy,
representativeness, completeness, and comparability) parameters, and field
data quality requirements.
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471 Analytical Data Quality Levels

The following five descriptors are used to define analytical data quality levels
(EPA 1987, 0086):

e Level I: Data from survey methods used to identify

contaminants in situ, or field screening methods to be used at
the point of sample collection;

e Level I/ Field laboratory or field survey methods used to

provide rapid quantitative discrete sample analyses or area
surveys during field operations;

e Level lINIV: Field or off-site analytical laboratory methods used
to provide accurate, precise, and defensible data; and

e Level V: Nonconventional methods.

Additional characteristics of the five categories are given in Table 4.7-1. In
general, Levels | and |l are associated with on-site portable field instruments or
tests that can yield real-time survey or screening data. With proper procedures
and in situ calibrations, on-site surveys and screening can provide defensible
data. Levels lil and IV are associated with strict field or off-site laboratory
protocol and documentation that will generate high-quality, defensible data.
Level V will accommodate all special analytical methods that are not covered
under standard Level Il or IV methods. Quality of Level V work can meet either
Level Ill or IV standards.

4711 Phase | Analytical Levels

Investigations for the TA-15 RFI will be performed under a combination of
analytical data quality levels to meet the PRS-specific, contaminant-related field
investigation requirements described in Chapters 7 through 10.

Phase | investigations generally will be performed under analytical Levels |, 1l
and Ill. Levels | and Il data will be collected as pan of a field survey and
screening program that will permit qualitative, real-time evaluations of site
conditions. Level | field screening and survey will include a variety of portable
field instrumentation or field test kits that continually or periodically can provide
information on site conditions. Level | observations also are used as a critical
part of the site heaith and safety plan and for evaluation of samples for
determination of proper shipping procedures. Table 4.7-2 provides additional
details concerning the instrumentation and methods used at each analytical
level.

Level Il activities will include the use of field survey methods and portable field
laboratories. Field surveys will use surface or borehole geophysics to assist in
remote sensing activities or to locate sample points. Mobile analytical
laboratories can provide quantitative rapid-turnaround information of Levels 1, I,
and Il quality that can be used to support field strategy decisions.

Mobile field laboratories or off-site laboratories will be used during Phase |
1o obtain Level Il analytical data that can support RFI/CMS decisions for each
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. TABLE 4.7-1

INSTRUMENTATION AND METHODS THAT MAY BE USED
FOR PROPOSED ANALYTICAL LEVELS

LEVEL I: FIELD SCREENING

¢ Portable Instruments * Field Test Methods/Kits
- Field instrument for detection of low-energy radiation - OVA headspace test
- Geiger-Mdaller counter - HNU headspace test
- Micro-R meter - Handby kit
- Organic vapor analyzer (OVA) - Draeger tubes
- Photoionization detector (PID) - Hazcat kits
- Explosimeter - Lab in a Bag®
- Hack Kits™

- High-explosives (HEs) detector
- Polychlorinated biphenyis (PCBs) detector

LEVEL lI: FIELD SURVEYS/INSTRUMENTATION

- Mobile analytical laboratory
. - Surface geophysics
- Borehole geophysics
- Soil vapor surveys (portable instruments)
- Radiological screening laboratory
- Airborne and vehicle-based gamma spectrometry system
- Portable X-ray fluorescence
- Field gas chromatography
- Laser-induced fluorescence
- Laser-induced breakdown spectroscopy

LEVEL 11IAV: LABORATORY METHODS/INSTRUMENTATION

- SW846 protocol for soil, air, and water analysis for volatile and semivolatile
organic compounds and metals which will be used at field laboratories

- Laboratory, DOE, US Army, or EPA analytical methods for radionuclides, high explosives, or miscellaneous
analyses [see LANL-ER-QAPjP (Quality Assurance Project Plan)}

- Instrumentation typically includes gas chromatography (GC), gas chromatography/mass
spectrometry (GC/MS), inductively coupled plasma/mass spectroscopy (ICP), atomic absorption (AA)
LEVEL V: LABORATORY METHODS

- American Society For Testing and Materials protocol for soil/rock testing
. - Method-specific protocol
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TABLE 4.7-2
SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES
Data Uses Analytical Type of Analysis Limitations Data Quality
Level (Example
Site characterization; Levei | Radiological Response dependent Method-specific
monitoring during field screening on radiation type and
implementation; and surveys conditions; response
identification of gross limited to upper 1—2 m
contamination of soil
identification of gross Level | HEs spot tests Matrix dependent Qualitative
contamination :
Site characterization; Level Il Organics by GC - Tentative identification; on QAQC
evaluation of alterna- inorganics by AA analyte-specific steps employed
tives; engineering X-RF and ICP laser
design; monitoring induced fluorescence,
during implementation laser induced breakdown
spectroscopy
Radiologic field Response dependent Qualitative orquantitative
screening and on radiation type depending on methoc
surveys
Field laboratory analyses Tentative identification on QAQC
for some radiological and quantification steps employed
constituents
Risk assessment; Level |il Organics/inorganics, Specific identification; Detection limits sim’
site characteriza- using EPA procedures tentative identification to CLP
tion; evaluation other than Contract in some cases
of alternatives; Laboratory Program
engineering design; analyte-specific
monitoring during
implementation RCRA characteristic Can provide data of Less rigorous QAQC
tests same quality as than that for Level IV
Level IV
Radiological constituent Specific identification; QA/QC
detection limits below comparable to SW846
background; with protocol
suitable QC, gives
quality comparable to
SW846 protocol
Risk assessment; Level IV Target compound list (TQL) Tentative identification Goal is data of known
evaluation of target analyte list (TAL) of non-TCL. parameters quality
alternatives; engineerng organics/inorganics by
idesign GCMS, AA, ICP, etc.
Low ppb detection limit May require time Rigorous QA/QC
to validate packages
Risk assessment Level V Nonconventional May require method Method-specific
methods development
Mechanism to obtain Method-specific
services requires detection limits
lead time .
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SWMU. In general, data of at least Level Il quality must be obtained to support
a recommendation of NFA. Strict level quality assurance/quality control (Quality
Assurance Project Plan, QAPjP) and sample documentation procedures will be
followed (see Annex Il of this OU work plan and the ER Program's generic
QAPjP. Laboratory protocol for sample analysis will be performed according to
the EPA's "Test Methods for Evaluating Solid Waste,” SW-846 (EPA 1987,
0518), for organic compounds and metals. Radionuclide, high-explosive, or
miscellanecus analyses will employ acceptable analytical methods as outlined
in the IWP.

Level IV data quality will be used as appropriate for confirmation of Level lll or
archival analytical data.

Level V analyses can include measurements for nonconventional parameters,
method modifications, analyte suites from 40 CFR 261 or 40 CFR 264, physical
testing of soils or rock, or other nonstandard methods that may be employed in
the TA-15 RFI. Quality control and documentation for Level V will be equivalent
to procedures defined for Level lll so that the defensibility and quality of data
are maintained.

If required, selection of analytical methods and data quality levels for COCs that
have background or action levels below standard minimum detection limit
(MDL) or practical quantitation limit (PQL) will be determined by the
Laboratory's ER Project Office.

4712 Phase |l Analytical Levels

Phase |l analytical levels are similarly organized to those used in Phase .

4.7.2 Analytical Methods and PARCC Parameters

Analytical methods selected for the analysis of soil, water, or air samples to be
collected during the TA-15 RFI will follow standard laboratory protocol
recognized by the EPA (see Table 4.7-3). The analytical methods include a
variety of techniques that may apply to over 300 individual analytes. Volatile
and semivolatile organic compounds, PCBs, and inorganic metals will be tested
and evaluated according to the EPA's "Test Methods for Evaluating Solid
Waste,” SW-846 protocol (EPA 1987, 0518). Analyses for radionuclides, HEs,
and miscellaneous analytes will be performed under other acceptable analytical
methods.

Tables V.3 through V.12 and IX.1 in the Laboratory's generic Quality Assurance
Project Plan (QAPjP) (LANL-ER-QAP]P) contain additional information
concerning analytical methods for constituents of interest at the TA-15 OU. The
QAPjP lists the individual constituents analyzed under each method, the
comesponding chemical abstract service numbers, and PQL or MDL for each
constituent.

PARCC parameters are analytical, sampling quality assurance goals that are
established to ensure that quality data are generated. A thorough discussion of

RA Work Plan for OU 1086 4-43

June 1993



Chapter 4 Assessment

TABLE 4.7-3

SUMMARY OF EXAMPLES OF ANALYTICAL METHODS FOR THE
ANALYSIS OF SAMPLES COLLECTED AT THE TA-15 OU

EPA Methods

« EPA SW-846 Method 8080 Organochlorine pesticides and PCBs

» EPA SW-846 Method 8240 Volatile Organic Compounds (VOCs)’

+ EPA SW-846 Method 8270 Semivolatile organic compounds (SVOCs)’

+ EPA SW-846 Method 6010 Inorganic metals by inductively coupled plasma/mass
atomic emission spectrometry (ICP)

« EPA SW-846 Method 7000 Inorganic metals by atomic absorption (AA)

Radionuclides - LANL or DOE Methods@

* Gas flow proportional counting Gross alpha, gross beta

» Gamma spectrometry Am-241, Cs-137, gross gamma, Pa-234m
* ICP/MS Total uranium

« Neutron Activation Analysis (NAA) Total uranium

» Alpha spectrometry U, Pa-234m

Other Methods
« High explosives - USATHMA high-performance liquid chromatography (HPLC)'
» Miscellaneous analytes'

» Physical testing of soil or rock - ASTM* protocol

*Refer to the Laboratory's ER QAP]P for additional information.
+American Society for Testing and Materials.
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the PARCC parameters for the Laboratory's ER Program is presented in
Section 5.0 of the generic QAPJP.

4.7.3 Sample Collection Quality Requirements

Numerous field activities impact the overall data quality for an environmental
restoration program. The activities that have a direct effect on data quality
include equipment calibration schedules and procedures, sample method
selection end technique, sample containers, preservatives, sample holding
times, the number or type of quality control samples, sample documentation,
and equipment decontamination. To ensure that data quality is maintained in
the field, investigators must heed the specific details for each of these activities
as addressed in Annex Il of this OU work plan (QA Project Plan), in the generic
QAPjP Plan for the Laboratory's ER Program and in the Laboratory's standard
operating procedures (SOPs) manual for the ER Program.

4.7.4 Assumptions on OU 1086 Sampling

1. Samples will be collected with drive sampler (thin-well tube
sampler “driven” by hand into sampling media). SOP-6.10

2. Samples (except for VOAs) will be homogenized in the Field
(ie. - duplicate samples collected for all except VOAs-where
colocated are coliected).

3. Reagent and field blanks will not be used or collected.

4. Trip blanks will only be used as the per cooler on VOA samples
orily. :

5. QC samples (inc. duplicates, rinse blanks, and trip blanks) can
be combined across PRSs with small numbers of samples.
However, the number of QC samples indicated does not
address this and is therefore a maximum number of required
QC samples.

6. QC samples are not matrix dependant (ie: subsurface is not
different than surface).

7. Rinse blanks can be screened in the Field. If not the Field
analyses can be deleted from the rinse blank samples.

RA Work Plan for OU 1086 4-45

June 1993



Chapter 4

Assessment

CHAPTER 4 REFERENCES

Abeele, W. V., M. L. Wheeler, and B. W. Burton, October 1981. "Geohydrology
of Bandelier Tuff," Los Alamos National Laboratory report LA-89962-MS, Los
Alamos, New Mexico. (Abeele et al. 1981, 0009)

ACGIH (American Conference of Governmental Industrial Hugienists) 1992,
*1992-1993 Threshold Limit Values for Chemical Subvstances and P(hysical
Agents and Biolopgical Exposure Indices," |SBM: 0-936712-86-4, Cincinnati,
Ohio. (ACGIH 1990, 0858)

Clement Associates, Inc., June 2, 1988. "Multi-Pathway Health Risk
Assessment Input Parameters Guidance Document," prepared for the South
Coast Air Quality Management District under Contract # 8798, El Monte,
California. (Clement Associates, Inc. 1988, 0745)

Environmental Protection Group, March 1992. "Environmental Surveillance at
Los Alamos during 1990," Los Alamos National Laboratory report LA-12271-
MS, Los Alamos, New Mexico. (Environmental Protection Group 1992, 0740)

EPA (US Environmental Protection Agency), March 1987. "Data Quality
Objectives for Remedial Response Activities, Development Process,” EPA
540/G-87/003, OSWER Directive No. 9355.0-7B, prepared by CDM Federal
Programs Corporation, Washington, DC. (EPA 1987, 0086)

EPA (US Environmental Protection Agency), March 25, 1991. "Risk
Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual, Supplemental Guidance 'Standard Default Exposure Factors' ‘Interim
Final,' OSWER Directive 9285.6-03, Office of Emergency and Remedial
Response, Toxics integration Branch, Washington, DC. (EPA 1991, 0746)

EPA (US Environmental Protection Agency), May 1989. "Exposure Factors
Handbook," EPA/600/8-89/043, Office of Health and Environmental
Assessment, Washington, DC. (EPA 1989, 0304)

EPA (Environmental Protection Agency), December 1987. "Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods," SW-846, proposed
update package for third edition, Office of Solid Waste and Emergency
Response, Washington, D.C. (EPA 1987, 0518)

EPA (U.S. Environmental Protection Agency), March 1992, "User's Guide for
CAPB88-Pc, Version 1.0," 402-B-92-001, Washington, D.C. (EPA 1992, 0859)

Facilities Engineering Division Planning Group (ENG-2), ICF Kaiser Engineers,
Inc., and Royston Hanamoto Alley and Abey Landscape Architects Planners,
September 1990. "Los Alamos National Laboratory Site Development Plan -
Technical Site Information," Los Alamos National Laboratory report LA-CP-90-
0405. (Facilities Engineering Div ision Planning Group et al. 1990, 0655)

RF1 Work Plan for OU 1086 4-46 June 1993




Assessment

Chapter 4

Hansen, W. C., and F. R. Miera, Jr., June 1977. “Continued Studies of Long-
Term Ecological Effects of Exposure to Uranium,” Los Alamos Scientific
Laboratory report LA-6742, AFATL-TR-77-35, Los Alamos, New Mexico.
(Hanson and Miera 1977, 0128)

Gilbert, T.L., C. Yu, Y. C. Yuan, A. J. Zielen, M. J. Jusko, and A. Wallo iil, June
1989. "A Manual for Implementing Residual Radioactive Material Guidelines,"
ANL/ES-160, DOE/CH/8901. Energy and Environmentla Systems Division,
Argonne National Laboratory, Argonne, llinois, (Gilbert et al. 1989, 0754)

Hora, S. C., D. Von Winterfeldt, and K. M. Trauth, December 1991. "Expert
Judgment cn Inadvertent Human intrusion into the Waste Isolation Pilot Plant,”
Sandia National Laboratories report SAND90-3063, Albuquerque, New Mexico
8718 (Hora et al.1991, 0642)

LANL (Los Alamos National Laboratory), November 1992, "Installation Work
Plan for Environmental Restoration,” Revision 2, Los ALamos National
Laboratory report LA-UR-92-3795, Los Alamos, New Mexico. (LANL 1992,

0768)

Purtymun, W. D., and A. K. Stoker, August 1988. "Water Supply at Los Alamos:
Current Status of Wells and Future Water Supply,” Los Alamos National
Laboratory report LA-11332-MS, Los Alamos, New Mexico. (Purtymun and
Stoker 1988, 0205)

White, G. C., J. C. Simpson, and K. V. Bostick, May 1980. “Studies of Long-
Term Ecological Effects of Exposure to Uranium V," Los Alamos Scientific
Laboratory report LA-8221, AFATL-TR-79-101, Los Alamos, New Mexico.
(White et al. 1980, 0771)

RF1 Work Plan for OU 1086 4-47

June 1993






CHAPTER 5

Introduction

Voluntary
Corrective
Actions

Operable Unit
Background
Information

Characternization
and
Assessment

Considerations

Environmental
Setting

Project Management Plan

k Quality Assurance Project Plan

t Heaith and Satety Project:
Qqecords Management

Community

Potential Release Sites
Recommended for
No Further Action

® NFA Criteria

® PRSs Recommended for NFA







No Further Action Sites

Chapter 5

5.0 POTENTIAL RELEASE SITES RECOMMENDED FOR
NO FURTHER ACTION

All Potentiall Release Sites (PRSs) in Operable Unit (OU) 1086 will be evaluated
according to the decision process presented and discussed in Chapter 4, at
Section 4.1 Decision Point 1 of the decision process, some PRSs are
recommended for no further action (NFA). These recommendations are made
on the basis of available archival information that indicates that those PRSs
pose no potential threat to human health or the environment. A discussion of
the criteria used to support a recommendation of NFA for each of these PRSs is
provided in Section 5.2.

5.1 Introduction

A PRS can be either a Solid Waste Management Unit (SWMU) or an area of
concern (AOC), the latter not fitting the legal (RCRA) definition of a SWMU.

The Hazardous and Solid Waste Amendments (HSWA) Module (EPA 1990,
0306) defines SWMU as any discernible unit at which solid wastes have been
placed at any time, irrespective of whether the unit was intended for the
management of solid or hazardous waste. Such units include any area at or

around a facility at which solid wastes have been routinely and systematically
released.

5.2 Criteria for No Further Action

According to Subpart S to the Code of Federal Regulations (CFR) 264 (EPA
1990, 0432), a PRS can be recommended for NFA if it can be demonstrated
that the FRS poses no threat to human health or the environment. In addition,
the installation Work Plan (LANL 1992, 0768; Appendix |, p.19) states the same
requirement for NFA in the form of a question:

Does the site present no significant health or safety risks and

no other significant problems?

If the answer to this question is yes, then the site can be recommended
for NFA. For QU 1086, the PRSs where the answer is affirmative are listed in
Table 5.2-1 and are then considered individually. For this work plan some PRSs
in OU 1086 for which the above question is answered in the affirmative are
recommended for NFA without environmental sampling. This recommendation
is given only after a careful examination of archival information that proves that
the site poses no current or future threat to human health or the environment.
The archival information has been reviewed, and a total of 24 PRSs in OU 1086
listed in the 1990 SWMU report (LANL 1990, 0145) have been proposed for
NFA. In all cases, the additional evidence used for these NFA

recommendations outweighs the evidence that was originally used to list the
site as a PRS.
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POTENTIAL RELEASE SITES RECOMMENDED
FOR NO FURTHER ACTION

TABLE 5.2-1

SECTION LOCATION PRS DESCRIPTION
5.3.1 The Hollow SWMU 15-005(d) Lead bricks

SWMU 15-014(qg) Cooling water outfall

SWMU 15-005(a) Boiler room

SWMU 15-009(a) Septic tank

AOC C-15-008 Site of clear liquid
5.3.2 R-183 SWMU 15-008(e) Pile of dirt

SWMU 15-014(c) Sink drain

AOC C-15-002 Pile of excavated dirt
5.3.3 R-40 SWMU 15-009(d) Building drain

SWMU 15-010(a) Site of septic tank

AQC C-15-009 Underground butane tank
5.3.4 PHERMEX SWMU 15-013(a) Site of underground tank

SWMU 15-013(b) Site of underground tank

(aka C-15-012) |

SWMU 15-014(d) and (1) Quitfall

SWMU 15-014(e) Outfall

AQOC C-15-013 Underground storage tank
5.3.5 R-45 SWMU 15-007(c) and (d) Shafts

SWMU 15-014(f) Drainlines

AOC C-15-003 Black granular material
5.3.6 Firing Site C SWMU 15-004(e) Firing Point D
5.3.7 Ector SWMU 15-014(m) Qutfall and drainline
5.3.8 Unlocated SWMU 15-004(i) The Guich

SWMU 15-012(a) Discarded pump oil .
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53 Potential Release Sites Recommended for No Further
Action
5.3.1 Potential Release Sites in The Hollow

See site map, Figure 5.3-1.

5.3.1.1 SWMU 15-005(d); L.ead Bricks

In the area known as "The Hollow," a small building, TA-15-30, is presently
used for chemical storage. During the 1988 environmental restoration (ER) site
reconnaissance visit (LANL 1989a, 0861; LANL 1989b, 0862; LANL 1989c,
0863), lead bricks were noted stacked by this building [SWMU 15-005(d)]. This
was a temporary storage location, the number of lead bricks was small. The
bricks have been removed and the area has been covered with asphalt. This
information indicates that it is highly unlikely that release occurred from these
lead bricks in quantities suificient to be hazardous to occupational workers or
future receptors. This SWMU is therefore recommended for NFA.

5.3.1.2 SWMU 15-014(g); Outfall from Cooling Water

This SWMU is an outfall located 11 ft east of the northwest corner of building
TA-15-203. It is a drain that was used for once-through cooling water to an air
compressor. The water drained into a ditch emptying into Cafion de Valle. This
outfall currently has EPA permit 04A093. The air compressor has been taken
out of service and removed (Francis 1992, 10-0002). Since no potentially

hazardous materials were introduced into this water, this SWMU is
recommended for NFA.

53.1.3 SWMU 15-005(a); Container Storage Area

The storage area, SWMU 15-005(a), is located in room ER126 of building TA-
15-20. It was reported to have been used for storing lead. It is, in fact, a boiler
room containing a boiler, compressor, and air ventilation equipment. The room
was inspected in May 1993. There were no signs of lead bricks. We
recommend this SWMU for NFA.

5.3.1.4 SWMU 15-009(a); Septic Tank

SWMU 15-009(a) is a septic tank located 8 ft 6 in. south of the southwest cover
of building TA-15-50. Its structure designation is TA-15-51. It was constructed in
1949 of reinforced concrete. The influent is sanitary waste from building TA-15-
20 and from a sink and water fountain in building TA-15-50 (Francis 1992, 10-
0002). There is no evidence of any hazardous materials being disposed of here.
The New Mexico State Environmental Improvement Division (EID) unpermitted
individual liquid waste system number is LA-15. The effluent flows west about
85 {t to a 4-ft diameter by 50-ft-deep seepage pit constructed in the mid-1970s.
Before that time, effluent went to an outtall located at the edge of Water
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Canyon. This septic tank was sampled in 1981 for high explosives (HEs) and
none were detected. This SWMU is recommended for NFA.

5.3.1.5 AOC C-15-008; Pool of Water

This clear liquid was reported during a site visit in 1988. However, during a site
visit in 1982 no liquid was seen, no residue was apparent in the general area
and there were no identification marks of where the clear liquid had been seen.
Given the general location of C-15-008—on the edge of the parking lot-it is likely
the puddie was water. No quantities of colorless liquid compounds are used at
The Hollow. Because of the lack of evidence for contaminants and lack of
knowledge of exact location of AOC C-15-008, NFA is recommended.

53.2 Potential Release Sites at R-183

See site map, Figure 5.3-1.

5.3.2.1 SWMU 15-008(e); Pile of Dirt at TA-15-194

The Laboratory's SWMU report (LANL 1990, 0145) lists a dirt mound
[SWMU 15-008(e)] being present over the leach field of septic system TA-15-
195. The ER site reconnaissance visit (LANL 1989a, 0861; LANL 1989b, 0862,
LANL 1989c, 0863) describes the mound as 10 ft x 10 ft x 4 ft with concrete and
pipe debris. This mound was a construction mound during the construction of
the leach field, and was removed after construction was completed.

In 1992 no dirt mound was found with concrete and pipe debris. The exact
location of where the dirt mound was is not known. This SWMU is
recommended for NFA because it no longer exists.

5.3.2.2 AOC C-15-002; Plle of Excavated Dirt

Between 1978 and 1980, the area, where building R-285 was later constructed,
was excavated in order to lay the foundations for building R-285. The dirt from
the excavations was piled (Mason 1993, 10-0040) at the location that became
C-15-002. The main mound is about 15 ft high and 100 ft long. There are four
smaller mounds just to its south, about 5 ft by 5 ft. There is no reason to expect
contamination in these mounds and NFA is recommended.

5.3.2.3 SWMU 15-014(c); Sink Drain

SWMU 15-014(c) is a sink drain exiting building TA-15-242 at the rear and
emptying on the ground on the north side of the building.

Building TA-15-242 is used to store HEs and to assemble HEs around the

experimental firing system. No machining of HEs, however, occurs in this
building and the HEs are never in solution, making spills unlikely. The sink, now
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deactivated, was used for simple operations such as washing hands. Because

no measurable quantities of HEs are expected in this drain area, this SWMU is
recommended for NFA.

5.3.3 Potential Release Sites at R-40

See site map, Figure 5.3-1.

5.3.3.1 SWMU 15-009(d); Building Drain

This drain, on the north side of building R-40, drains that part of R-40 which
contains offices only (and auxiliary rooms, such as conference rooms, cotfee
rooms etc). There have never been any laboratories associated with this part of
R-40 and therefore no hazardous wastes. We recommend NFA.

5.3.3.2 SWMU 15-010(a); Septic Tank

A septic tank TA-15-80 [SWMU 15-010(a)] was built in 1944 and connected to
building TA-15-1 (ENG-C 12813 1944, 10-0018). It was later connected to a
relocated building TA-15-23 (ENG-C 17352 1957, 10-0020). Engineering
drawing-R 5110, 1983, lists the building TA-15-1 as having been removed in
1962, and the septic tank (TA-15-80) abandoned in 1961. In 1965 this septic
tank, along with many other structures on TA-15, was surveyed and found to be
free of HEs and radioactive contamination (Courtright 1965, 10-0034) and was
removed and disposed of in 1967.

This septic tank has been removed and the area soil regraded. This SWMU is

recommended for NFA because no HEs or radioactivity was found on the tank
when it was disposed of.

5.3.3.3 AQOC C-15-009; Underground Fuel Tank

An underground fuel tank (butane), TA-15-48 (AOC C-15-009), is currently
located a few feet north and west of building TA-15-8 (see EXEC 3 ana
topographicai -ap Appendix A). This tank, although marked at the site, is not

on the Laboraiory's Underground Tank List. Because butane is not hazardous,
we recommend NFA for this AOC.

53.4 Potential Release Sites at PHERMEX
See site map, Figure 5.3-2.

5.3.4.1 SWMU 15-013(a); Underground Tank

This tank had a structure designation TA-15-192. It was an aboveground 1036-
gal. propane tank, which was removed from TA-15 in December 1959 (Francis
1992, 10-0002). The tank was relocated at TA-49 and renumbered as
TA-49-56. There is no documentation concerning leakage from this tank while
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it was located at TA-15. Like butane, propane is not hazardous. We recommend
NFA for this SWMU.

5.3.4.2 SWMU 15-013(b); aka AOC C-15-012, Site of Underground
Storage Tank

An underground 15 000-gal. tank, containing mineral oil designated TA-15-287,
was located immediately north of building TA-15-184 (PHERMEX facility) (ENG-
C 43075 1976, 10-0021). This tank was installed in 1977 by the Zia Company
as part of the PHERMEX Enhancement Program. This tank has also been
mislabeled with a second number TA-15-266 [SWMU 15-013(b)].

The necessary permits and work order were obtained and this underground
storage tank was removed in October 29, 1992. Soil samples were collected
from around the site and analyzed for total petroleum hydrocarbons, which were
found to be 15 ppm or less (Tiedman 1992, 10-0041). Because this tank

contained mineral oil, a nonhazardous material under RCRA, NFA is
recommended.

5.3.4.3 SWMUs 15-014(d) and 15-014(l); Outfall or Drainline

The SWMU report of 1990 (LANL 1990, 0145) states that the use and
composition of drainline material of this outfall or drainline from building TA-15
185 is unknown. Presumably the drainline has been in use since 1961 when
this building was constructed; it drains surtace water into Water Canyon
Environmental Protection Agency (EPA). The unit, SWMU 15-014(l), is at the
base of the cooling tower. No additives, including herbicides, were added to the
cooling water. Water was taken directly from the main supply. Unit 15-014(d) is
slightly farther from the buildings and will receive the same surface water as 15-
014(1). The two units can therefore be considered together. The - ace runoft
and cooling water exiting these drains will be the same, neitt.cr with any
obvious paths for the introduction of contaminants. We recommend NFA.

The Santa Fe Engineering, Ltd. (1991, 10-0037) report (Francis 1992, 10-0002)
lists seven drainlines and outfalls from building TA-15-185. Outfalls 15-185-
OPN-1 and -OPN-2 receive rainwater from a drainage system and OPN-3
receives flow from sanitary facilities and flows to a septic tank, outfall 15-185-
OPN-4 is the permitted outfall (EPA 03 A028) from cooling tower TA-15-202
[SWMU15-014())]; OPN-5 is a gas vent; OPN-6 is a drain from a fire sprinkler
system, and -OPN-7 is the outfall from five roof drains. In no case are
hazardous materials suspected of being present in any of these outfalls.

5.3.4.4 SWMU 15-014(e); Outfall and Drainlines

This outfall is a yard drain located approximately 20 ft south and 6 ft east of
the southeast corner of building TA-15-184 (PHERMEX facility) (Francis 1992,
10-0002). The influent is once-through cooling water and washdrains into floor
drains. It is connected to the basement floor drains of building TA-15-184 by a
6-in. vitrified clay pipe. The yard drain (permitted outfall EPA 04-A139) is
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connected by a 12-in. corrugated metal pipe to a ditch that drains generally
southwarcl into Water Canyon (see Figure 6.2-1). Because no hazardous
materials are expected in this outfall, NFA is recommended.

53.4.5 AOC C-15-013; Underground Storage Tank

An inactive, 200 gal. underground storage tank, used in the past for ethylene
glycol, is located near building TA-15-184 (ENG-C 43075 1976, 10-0021, sheet
6 and 10 of 26). The tank is fibergiass and was installed by the Zia Comnpany
in 1977 as part of the PHERMEX enhancement program. Because this tank is

not in use and ethylene glycol is not regulated under RCRA, we recommend
NFA.

5.3.5 Potential Release Sites at R-45

See Site Map, Figure 5.3-3

5.3.5.1 SWMUs 15-007(c) and 15-007(d); Shafts

In 1872 two 6-ft-diameter by 130-ft-deep vertical shafts were dug into the tuft
approximately 300 ft east of building TA-15-263 at Firing Site R-45 (Figure
5.3-4). Both shafts, TA-15-264 [SWMU 15-007(c)] and TA-15-265 [SWMU
15-007(d)] were used in one-time tests of the feasibility of carrying out explosive
tests confined by the tuff itself at TA-15. The explosions were confined to the
bottom of the shafts; the shafts being backfilled with magnetite, Cal-Seal
cement, sand grout, bentonite, sand, and gravel.

For the one-time test at TA-15-264 [SWMU 15-007(c)] approximately 2 tons
of HEs were detonated at the bottom of the shaft. Because of the depths (130
ft) of these contaminants, there are no reasonable pathways to receptors. This

test usec only HE and was designed to test the ability of tuff to absorb the
explosive shot.

For the one time test carried out in shaft TA-15-265 [SWMU 15-007(d)], the
explosiort was somewhat different. Less HE was used (500 Ib); approximately
400 Ci of tritium and less than 200 g of beryllium were used. The 400 Ci of
tritium is about 10% of the airborne annual releases of tritium from the
Laboratory in 1990 (Environmental Protection Group 1992, 0740). The

explosion was confined in the same manner as mentioned previously for shaft
TA-15-2€4.

Tritium has a half-life of radioactive decay of 12.26 yr. After each 12.26-yr
period, the amount of tritium remaining is one-half that present at the beginning
of that 12.26 yr period giving a current maximum concentration of about 120 Ci.
or about 3% of the airborne annual releases of tritium. Given the assumption
that this area will be under some governmental control for up to 100 yr, tritium in
this shaft and surroundings will not be a potential hazard in the event that the
area reverts to public recreational use.

RFI Work Plan for OU 1086 5.9
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Figure 5.3-4 Surface view of shaft experimental areas. In the background is
15-007(d) and in the foreground is 15-007(c). A few small pieces
of lead shot are visible around 15-007(c). The areas are covered
and fenced. They are remote from the rest of the site and are
surrounded by full vegetative growth (photograph taken July 1992).
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In the deep, back-filled shafts, beryllium and lead are not potentially hazardous.
The less than 200 g of beryllium, if mixed with approximately 1000 tons of soil
from such an explosion (explosions cause extensive mixing), would be below
the 40 CFR 264 action level of 0.2 mg/kg for beryllium in soil. This is not an
unreasonable prospect given that 500 Ib of HEs were used in this test. in
addition, the estimate of 0.2 mg/kg of beryilium in soil is conservative because it
is an action level based on residential rather than recreational usage. The
background level of beryllium has been found to be 4.7 mg/kg for tuit and 2.4
mg/kg for soil. The additional beryllium changes the loading by not more than
8%. The likelihood of someone digging up the backfill with beryllium is also low.
SWMUs 15-007(c) and 15-007(d) are recommended for NFA, because of low
source term quantities and no reasonable pathway to receptors.

5.3.5.2 SWMU 15-014(f); Drainlines and Outfalis

This SWMU is located 5 ft south and 13 ft east of the southwest corner of
building TA-15-263. It empties into a ditch that runs into Three-Mile Canyon.
Once-through cooling water is the only source of liquid for this outfall. This
outfall is covered by EPA permit no. 04A 121 (Francis 1992, 10-0002). Since no
hazardous material has been emptied into this outfall and it is currently
regulated by other statutes, NFA is recommended.

5.3.5.3 AOC C-15-003; Pile of Black Granular Material

Examination of this pile of black granular material located approximately 500 ft
east of shaft TA-15-264 [SWMU 15-007(c)] confirmed that it is magnetite.
Magnetite is an iron oxide that occurs naturally in great abundance and is not
considered a hazardous material. This magnetite was put here as backfill
material used in the shaft experiments (Subsection 5.3.5.1).

No further action is recommended for this AOC.

5.3.6 Potential Release Site at Firing Site C
See site map, Figure 5.3-3.

5.3.6.1 SWMU 15-004(e); Firing Point

SWMU 15-004(e) is not a firing site; it is a manhole bunker for electric cables.
It was wrongly identified (see Figure 5.3-3). Engineering drawing ENG-R 703,
1955, places Firing Point D [SWMU 15-004(e)] 140 ft south and 115 ft east of the
southwest corner of building TA-15-41. This location is a manhole/bunker (TA-
15-34/98) (ENG-C and ENG-C 39), from which electrical cables changed from

above ground to below. The manhole/bunker was partially below ground and
covered with a berm.

A surface sample (PF-15D) was taken and analyzed as part of the Sanitary
Wastewater Systems Consolidation (SWSC) project (Fresquez 1991, 10-0003)
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(see Figure 5.3-3). Gross alpha, beta, and gamma activity were at background
levels, and toxicity characteristic leaching procedure (TCLP) (Ag, As, Ba, Cd,
Cr, Hg, Pb, and Se) metals were below EPA guidelines. Also, no semivolatile
organic compounds (SVOCs) were detected. Total beryllium and uranium levels
were at background levels. This SWMU is recommended for NFA.

5.3.7 Potential Release Sites at Ector

See site map, Figure 5.3-3.

53.7.1 SWMU 15-014(m); Outfail and Drainline

This drainline and outfall handles noncontact cooling water from building TA-15-
306 (Ector facility) (Figure 5.3-2) and is permitted under EPA 04A143. The
drainline is 1.5 in. PVC pipe fastened to the north wall of building TA-15-306. It
empties into a roadside ditch, which is graded in the direction of Potrillo
Canyon. NFA is recommended for this SWMU because hazardous

materialshave not been used in the past and current discharges are reguiated
under non RCRA statutes.

5.3.8 Unlocated

5.3.8.1 SWMU 15-004(i); "The Guich”

A single report (Linschitz 1944, 0790) has been located that states that two test
blasts were conducted in 1944 in "The Guich," approximately 1 mile below R-
site at an unknown precise location. Because the location of he site is ill
defined and only two tests were performed we recommend NFA.

5.3.8.2 SWMU 15-012(a); Discarded Vacuum Pump OIll

The location of SWMU-012(a) has never been determined. Because the amount

of pump oil must be small in order for it not to be detected, we recommend
NFA.

RFl Work Plan for OU 1086 5-13

June 1993




Chapter 5

No Further Action Sites

RFI Work Plan for OU 1086 5-14

CHAPTER 5 REFERENCES

Courtright, W. C. January 6, 1965. "Contamination Survey," Los Alamos
Scientific Laboratory memorandum to S. E. Russo from W. C. Courtright, Los
Alamos, New Mexico. ( Courtright 1965, 10-0034)

ENG-C 12813, March 22, 1944. "Plumbing & Heating & Electrical R-1,"
Engineering Drawing, sheet 3. (ENG-C 12813 1944, 10-0018)

ENG-C 17352, October 1957. "Rest Room Installation, Bidg R-23, TA-15,"
Engineering Drawing, sheet 1 of 1 (ENG-C 17352 1857, 10-0020)

ENG-C 43075, 1976. "Phermex Enhancement Program, Civil: Arrangements
Plan," Engineering Drawing, sheet 6 of 26. (ENG-C 43075, 10-0021)

EPA (US Environmental Protection Agency), April 10, 1990. Module Vill of
RCRA Permit No. NM0890010515, EPA Region VI, issued to Los Alamos
National Laboratory, Los Alamos, New Mexico, effective May 23, 1990, EPA

Region VI, Hazardous Waste Management Division, Dallas, Texas. (EPA 1990,
0306)

EPA (US Environmental Protection Agency), July 27, 1990. "Corrective Action
for Solid Waste Management Units (SWMUs) at Hazardous Waste
Management Facilities," proposed rule, Title 40, Parts 264, 265, 270, and 271,
Federal Register, Vol. 55., pp. 30798-30884. (EPA 1990, 0432)

Environmental Protection Group, March 1992. "Environmental Surveillance at
Los Alamos during 1990," Los Alamaos National National Laboratory report LA-

12071-MS, Los Alamos, New Mexico. (Environmental Protection Group 1992,
0740)

Francis, William C., June 11, 1992, Combined memos on solid Waste
Management Units to Allen E. Ogard from William C. Francis, Los Alamos
National Laboratory, Los Alamos, New Mexico. (Francis 1992, 10-0002)

Fresquez, Phil, January 3, 1991. "An Environmental Restoration Interim Action
(ERIA) Reconnaissance Survey over Areas Where Wastewater Collection Lines
Are Planned to Be Installed en Route to the New Sanitary Wastewater Systems
Consolidation (SWSC) Treatment Plant at TA-46," Memorandum HSE-8; 91-8
to Distribution from Phil Fresquez, HSE-8, Los Alamos National Laboratory,
Los Alamos, New Mexico. (Fresquez 1991, 10-0003)

LANL (Los Alamos National Laboratory), November 1990. "Solid Waste
Management Units Report,” Volumes | through IV, Los Alamos National
Laboratory Report no. LA-UR-90-3400, prepared by International Technology

Corporation under Contract 9-XS8-0062R-1, Los Alamos, New Mexico. (LANL
1990, 0145)

June 1993



No Further Action Sites

Chapter 5

LANL (Los Alamos National Laboratory), November 1992. "Installation Work
Plan for Environmental Restoration," Revision 2, Los Alamos National

laboratory Report LA-UR-82-3795, Los Alamos, New Mexico. (LANL 1992,
0768)

LANL (Los Alamos National Laboratory), September 1989. "Release Site
Database, Task 22, TA-15 (Working Draft)," prepared by Roy F. Weston, Inc.,
for the Department of Energy, Los Alamos, New Mexico. (LANL 1989a, 0861)

LANL (Los Alamos National Laboratory), September 1989. "Release Site
Database, Task 23, TA-15 (Working Dratft),” prepared by Roy F. Weston, Inc.,
for the Department of Energy, Los Alamos, New Mexico. (LANL 1989b, 0862)

LANL (Los Alamos National Laboratory), September 1989. "Release Site
Database, Task 24, TA-15 (Working Draft),” prepared by Roy F. Weston, Inc.,
for the Department of Energy, Los Alamos, New Mexico. (LANL 1989c, 0863)

Linschitz, H., July 28, 1944. "Terminal Observations Progress Report,” Los

Alamos Scientific Laboratory report, Los Alamos, New Mexico. (Linschitz 1944,
0790)

Mason, Caroline, February 8, 1993. "Background Information on TA-15
Supplied by Ron London,” memorandum to TA-15 readers from Caroline

Mason, INC-9, Los Alamos National Laboratory, Los Alamos, New Mexico.
(Mason 1993, 10-0040)

Santa Fe Engineering, Ltd., November 1991. "Wastewater Stream
Characterization for TA-15," Environmental Study,” prepared for Los Alamos
National Laboratory under subcontract 9-XG8-2874P-1, Los Alamos, New
Mexico. {Santa Fe Engineering Ltd. 1991, 10-0037)

Tiedman, Allen J., December 9, 1992. "Forty-Five day Underground Storage
Tank Investigation Report to NMED, "Los Alamos National Laboratory letter to
Anthony Moreland, Undergrouna Storage Tank Bureau, New Mexico
Environment Department, from Allen J. Tiedman, Associate Director for
Operations, Los Alamos, New Mexico. (Tiedman 1992, 10-0041)

RFI Work Plan for OU 1086 5-15

June 1993




CHAPTER 6

)
Introduction
Voluntary
- Corrective
Actions
(-
Operable Unit
Background 1
Information Characterization PRSs
N and Recommended
Assessment for No Further
~ Considerations Action
Environmental [__|
Setting
N—————

Sampling and
Analysis
Plans

Project Management Plan

C Quality Assurance Project Plan

k Health and Safety Project Plan
@ecords Management Project Plan

kCommunity Relations Project,

Deferred until

Decommisioned
e Buildings in The Hollow

e PHERMEX Firing Site
® Ector Firing Site

® R44 Firing Site

® R45 Firing Site

\® R40 SWMU 15-008(d)







Chapter 6 Deferred until Decommissioned

6.0 SOLID WASTE MANAGEMENT UNITS TO BE DEFERRED FOR
ACTION UNTIL DECOMMISSIONED

Section 4.5.3 and Figure 4.4-1 describe the process by which the RFl and
corrective measures of specific sites in Operable Unit (OU) 1086 can be
deferred until the sites are decommissioned. This process applies to units for
which there is no current health-based risk to occupational workers or to off-site
receptors. All current workers at TA-15 are routinely monitored for radiological
contamination, and each wears a thermoluminescent dosimeter (TLD) badge

and protective clothing (normally bootees) when working on potentially
contaminated ground.

This chapter lists the active sites at OU 1086 together with their associated
potential release sites (PRSs) that will be deferred for characterization, even
though active sites used for detonation of explosives as part of research
activities are not classified as solid waste management units (SWMUs) (Corpion
1992, 10-0043).

6.1 Introduction

Because of continuing experimental use, the location and concentration of
hazardous materials can change with time on a site such as a firing point. There
is little reason, therefore, to prepare sampling plans at this time for identified
PRSs for given sites as long as hazardous materials remain below
concentration levels considered to be safe for occupational workers [Code of
Federal Regulations (CFR) 29 CFR 1910] (OSHA 1991, 0610) and as long as
the hazardous materials are not migrating off laboratory property (according to
40 CFR 264) (EPA 1990, 0432).

Section 4.3 and Appendix F details the process used in camrying out a health-
based risk assessment specifically for PHERMEX, (Pulsed, High-Energy,
Radiographic, Maching Emitting X-Rays) Facility, which is the most actively
used firing site. Guidelines for screening action levels to recreational user
scenarios as well as surface contamination levels of uranium, beryllium, and
lead to which occupational workers can be safely exposed are provided.
Subsection 4.3.4 and Appendix F show that only beryllium is a potential hazard
to occupational workers on a TA-15 firing site. The calculated acceptable
beryllium concentration (429 pg/g) is a factor of 13 greater than the average
beryllium concentration in soil at PHERMEX.

Surveillance measurements of depleted uranium (DU) and beryllium must be
made periodically to ensure that concentrations are not exceeded.

There are two types of sites (where there is no current health-risk to
occupational workers) that could fit into the deferred until decommissioned
(D&D) status:
1. Sites actively being used in support of the Laboratory mission
on which the concentration of hazardous materials may be
changing in concentration through this occupational use, and
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2. |nactive sites or SWMUs where the concentration of hazardous
materials is changing due to activities at a nearby active site.

A related question is raised, if we consider deferring characterization until
decommissioning primarily due to future changes in contamination levels: Are
the current levels of contamination exiting the site below screening action
levels? Since TA-15 is surrounded by Laboratory property, even if contaminants
leave TA-15, they will not exit laboratory property.

There are two main ways contamination migrates:

1. Through aerosolization — Studies carried out in 1976 suggest
that aerosolization accounts for 10% of uranium leaving the site
(Dahl and Johnson 1977, 0877). This was caiculated from a
limited data set. Studies are cumently underway to repeat and
enlarge the experimental data. In the next year, provided
adequate funding is received, we will have a much better
understanding of the process.

A test performed at PHERMEX in 1992 is being reanalyzed.
This test contained elemental tracers as well as depleted
uranium. The test was performed for other purposes, but will
be reanalyzed to look at the dispersion of uranium from the
shot. Filter samples were collected using aircraft, balloon, and
ground-based platforms. Reanalysis of these data will give us
good estimates of the uranium inventory from the device and
will help us define the parameters for the shot to be performed
next year.

2. Through hydrologic draining away from the mesa top —
Although hydrologic data has been collected from the mesa, we
are proposing to systematically study the drainage. During the
next fiscal year, in order to understand current movement of
contaminants, we plan to evalute past data and then take
additional data, provided adequate funding is available.

When these two studies are complete, we will be in a more informed position to
answer the question concerning the current level of contaminants of concern
(COCs) leaving the mesa and whether remediation plans should be initiated
before decommissining. Similar studies at other active firing sites are currently
underway.

In addition, two studies are currently underway at the PHERMEX site. Although
not directly sponsored by the environmental restoration (ER) program, their
charter is such that the results will be of value to ER efforts.

They are

1. A Corrective Activities Program to characterize the active
Resource Conservation and Recovery Act (RCRA) firing site at
PHERMEX (Mason 1993, 10-0046). This study will measure
what RCRA hazardous base constituents are eroding off the
site and will include toxicity characteristic leaching procedure
(TCLP) metals, uranium, beryllium, semivolatile organic
compounds (SVOCs) and HEs. This program is expected to be
completed in the summer 1993.
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2. A study to comply with the new radiological contamination
manual. PHERMEX is being studied to deveiop guidelines for
the control of DU in outside areas (Mason 1993, 10-0046).

Therefore, it seems reasonable to wait until these studies are finished before
characterizing the active firing sites.

Active sites and related PRSs for which this RFI Work Plan is proposing that
characterization be deferred until decommissioned are:
1. PHERMEX— SWMUs 15-003, 15-006(a), and 15-009(g).
Section 6.2

2. R45— SWMUs 15-006(d), 15-008(g), 15-009(b). Section 6.3
3. R44— SWMUs 15-006(c), 15-009(c). Section 6.4

4. Ector— SWMU 15-006(b), 15-009(h). Section 6.5

5. R40— SWMU 15-008(d). Section 6.6

PRSs at active sites for which sampling plans have been developed later in this
work plan include the following:

1. AllPRSs in The Hollow (except those in Chapter 5, NFA)
PHERMEX [SWMU 15-004(h)]

2.
3. R44 [SWMU 15-008(b)]
4. R40 [SWMU 15-014(h)]

6.2 PHERMEX Facility
SWMUs 15-003, 15-006(a), 15-009(g)

6.2.1 Site Description

For the past two decades, PHERMEX Facility (Figure 6.2-1) has been used to
examine the performance of new Los Alamos nuclear weapon designs and all
major changes to stockpile weapons through a process called dynamic
radiography. In dynamic radiography, PHERMEX is used to produce extremely
short-duration bursts of X-rays. After passing through the test object during the

explosion, the X-rays are recorded on film as an image of the test device at a
preselected time.

Although PHERMEX does have an interim status permit for disposal by
detonation of waste HE scraps, the facility has never been used for this
purpose. The SWMU associated with this activity is 15-003. SWMUs 15-006(a)
and 15-003 are at the identical location at PHERMEX and shouid be included
as a single SWMU.

6.2.2 Potential Source Terms

As a firing site, PHERMEX has the potential for depleted uranium (DU),
beryllium, lead, mercury, thorium, and residual HE contamination. Because HE
contamination has not been observed at firing sites such as these on TA-15
(DOE 1989, 0271), the likelihood of HE contamination being found here is
small. Experiments at TA-15 were not intended to investigate explosives but,
rather they used explosives with well-established properties, making residual
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HE contamination unlikely. Nevertheless, spot tests for HEs should be
undertaken at D&D.

During the time period 1961 through 1971, a maximum of 4000 kg of depleted
uranium was expended on the PHERMEX site (Venable 1990, 10-0010). During
that same time period, about 150 kg of beryilium, 250 kg of lead, 40 kg mercury,
and 40 kg of thorium were expended. Since 1971, less than 1000 kg per year of
uranium-238 has been expended on the PHERMEX firing site. Beryllium usage

has decreased from about 10 kg per year in 1971 to about 3 kg per year in
1987.

The EG&G aerial survey results [Fritzsche 1989, 10-0033 (Appendix H)] show
that in 1962 the PHERMEX site contained the second largest concentration
of Pa-234m (and thus U-238) in the soil surface of all the firing sites on OU
1086. These results were used to estimate that PHERMEX contained one-
seventh of the amount of radioactive material on Firing Site E-F. This is within a
factor of 2 of the ratio estimate from maximum possible expended quantities of
uranium from inventory lists (Venable 1990, 10-0010). This is reasonable
confirmation of the quantity of uranium on these two firing sites. Of the two firing
sites, only the PHERMEX site has been used since 1982.

In the radiological survey of TA-15 conducted in 1991 (Schlapper 1991,
10-0009), contact exposure rates from background to as high as 5 mR/h could
be found at selected locations on steel blast shields or mats at the PHERMEX
firing point. These rates are due to the presence of large chunks of depleted
(DU) that were scattered during the explosions.

6.3 Firing Site R-45
6.3.1 SWMUs 15-006(d), 15-008(g), 15-009 (b)

Firing Site R-45 (Figure 6.3-1) is the least used of the active firing sites on
TA-15. The area was originally built in 1951 and has been used only for small
quantities of explosives. Two experimental firing points at this location shown in
Figures €.3-2 and 6.3-3, and the existence of nearby trees attest to the small
size of the explosions conducted at this site. The sandbags [SWMU 15-008(g)]
are considered to be part of the firing site SWMU [15-006(d)] and not as a
separate SWMU. The septic system, SWMU 15-009(b) is also included in Firing
Site R-45. It was last used in the fall of 1992 for special small experiments using
less than 1 Ib of explosive charge.

The radiological survey of 1991 (Schlapper 1991, 10-0009) found exposure
rates up to 10 mR/ at the surface of the camera building closest to the firing
point. Background levels were approximately 0.1 mR/h at 30 cm distance from
the building. Again, localized with radiological radings can be obtained due to
the presence of chunks of uranium.

The aerial radiological survey of Fritzsche (Fritzsche 1989, 10-0033)

(Appendix G) did not detect any gamma radioactivity from Pa-234m above
background at Firing Site R-45.
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Figure 6.3-2  Firing Site R-45 looking east (photo taken July 1992).
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6.3.2 Potential Source Terms

No estimates of uranium, beryllium, and lead have been made for R-45, and
characterization levels will be needed at D&D. The quantities of metals are low
in comparison to other firing sites.

6.4 Firing Site R-44
SWMUs 15-006(c) and 15-009(c)

6.4.1 Site Description

The third most extensively used firing site at TA-15 is known as R-44, named
after the control room at this site (Figure 6.3-1). This firing site was built in 1951
and was used extensively from 1956 through 1978 for diagnostic tests of
weapon components. Since PHERMEX and Ector were put into operation, this
site has been used for small experiments, the last time being September 1992.
The diagnostic capabilities at R-44 are different from and extremely modest
compared with those at PHERMEX and Ector. The septic system at SWMU
15-009(c) is included in Firing Site R-44.

The firing site SWMU 15-006(c) is located on a relatively open flat area on a
very narrow mesa jutting over Three-Mile Canyon. Consequently, some debris
from the explosions has been scattered through the air into the canyon on either
side of the firing site. In addition, a shelf of soil and debris [SWMU 15-008(b)]
was made on the north side of the firing site when remnants and debris from
tests were pushed into this area. A sampling plan for SWMU 15-008(b) is given
in Chapter 9.

6.4.2 Potential Source Terms

From 1953 to 1978 approximately 7000 kg of uranium (largely DU), 350 kg
beryllium, and only 15 kg of lead (Rasmussen 1992, 10-0005) have been
expended on Firing Site R-44. The sampling data as explained below (DOE
1989, 0271) for the site, however, show concentrations of lead and uranium
higher than those for beryllium by factors of approximately 30 and 50
respectfully.

The aerial radiological survey (Fritzsche 1989, 10-0033) can be used to
estimate that in 1982 the amount of uranium in the soil at Firing Site R-44 was
approximately 0.04 of the amount of uranium on Firing Site E-F, or
approximately 2300 kg.

The land based radiological survey of 1991 (Schlapper 1991, 10-0009) found
small pieces of uranium on the R-44 firing site area. Measured exposure rates
ranged from 50 mR/h (again due to lumps of DU) on contact to as low as 0.1
mR/h (background values). The area was partially cleaned up and large chunks
of uranium were removed.

A more extensive sampling effort was undertaken in the Idaho National
Engineering Laboratory (INEL) Environmental Survey of 1987 (DOE 19889,
0271). Samples were taken at four radii from the center of the firing site
(10, 100, 250, and 450 ft). None of the samples contained detectable quantities
of HEs. Lead, beryllium, and uranium essentially decreased with distance from
the center of this firing point. Lead decreased from 513 mg/kg in the center of
the test area to 12 mg/kg at the greatest radius. Beryllium decreased from 16.3
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mg/kg at the center to 0.6 mg/kg at the greatest radius. Uranium-238 also
decreased with distance from the center (725 to 45 mg/kg). Average soil
background levels are: for lead 28.4 mg/kg, for berylium 2.4 mg/kg, and for
uranium 3.4 mg/kg (Longmire et al. 1993).

The health-based risk assessment carried out for occupational workers (Section
4.3.4 and Appendix F) indicates that the concentrations of these hazardous
materials are far below levels of concern for occupational workers.
Characterization of Firing Site R-44 can therefore be deferred until
decommissioning.

6.5 SWMUs 15-006(b) and 15-009(h); Firing Site Ector
6.5.1 Site Description

Ector is located at the junction of the road to TA-36 and the road extending
north to Firing Sites R-44 and R-45 (Figure 6.3-1). In a manner similar to most
new firing sites, the control room is protected by being underground rather than
separated by distance from the explosion.

Ector will be evaluated more comprehensively after the migratory contaminant
studies discussed in Section 6.1 have been completed.

6.5.2 Potential Source Terms

Ector has been used from the mid-1980s to the present time for dynamic
radiography of explosion-driven weapons components in a manner similar to
PHERMEX. However, it has not been used as extensively as PHERMEX so the
potential for significant contamination by uranium, beryllium, and lead is much
less than that for the PHERMEX site. For example, the beryllium expended at
Ector is believed o be less than 10 kg (Rasmussen 1992, 10-0005).

Prior to the Ector installation and building TA-15-306 construction, building
TA-15-280 was the control room for the firing pad that exists today. The firing
site was used periodically from 1973 to 1982. The aerial radiological survey of
1982 (Fritzsche 1989, 10-0033) (Appendix H) did not reveal any radioactivity
above background at this site.

The radiological survey of 1991 (Schlapper 1991, 10-0009) reported a range of
contact exposure rates from not detectable to as high as 25 mR/h at selected
locations on blast shields or mats or on individual uranium pieces located on the
soil.

Samples from the surface and 3-ft depth were taken at the location shown as
PF-MH-15A on Figure 6.3-1 for the Sanitary Wastewater System Consolidation
(SWSC) project (Fresquez 1991, 10-0003). The uranium varied from 8.9 mg/kg
to 20.3 mg/kg. These are significantly above tuff background levels of uranium
which vary between 2.9 and 10.1 mg/kg (Longmire et al. 1993). All other
hazardous constituents of interest, such as TCLP metals, RCRA target
semivolatile organic compounds SVOCs, beryllium, HE residues, were at
background or below detection limits.
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Since the septic system at SWMU 15-009(h) is still active, and presents no
current risk to users.

Because of these results, and the lack of current risk to users, we recommend
the Ector site for characterization when the firing site is turned over for D&D.

6.6 Building Debris South of Building TA-15-22
SWMU 15-008(d)

6.6.1 Site Description

This building TA-15-22 is located northwest of The Hollow on an access road off
the main road approaching R-40 (see map Appendix A). It was first constructed
in the 1970s as a control center for the experimental accelerator in building 203
in The Hollow. This accelerator was a small prototype for the accelerator that
became PHERMEX. It was anticipated that there would be a sizable beam from
the experimental accelerator, which would need a remote control center and
which was connected by aboveground cables (see Appendix A), placing it in the
area associated with R-40. However, the beam was never used at maximum
power so TA-15-22 was never used.

6.6.2 Potential Source Terms

Activities involving hazardous materials, such as the machining of HEs, were
not carried out at TA-15-22. No building debris was present in 1992 near
building TA-15-22. The building and surroundings will be surveyed for HEs and
uranium according to the standard operating procedures (SOPs) for D&D of
the buildings at TA-15 when building TA-15-22 is decommissioned. Building

TA-15-22 is a candidate for the Laboratory's D&D projects beyond 1998 (Booth
1992, 10-0036).
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uranium is within 1000 ft of the firing point. Much of the uranium, especially the
smaller particulates, oxidize during the explosion and upon exposure to the air
after being deposited on the soii. See Table 7.3-1.

A second potentially hazardous material scattered on E-F site is beryllium, also
part of some explosive devices. During the operational lifetime of E-F site, an
estimated 320 kg of beryllium (Rasmussen 1992, 10-0005) were scattered by
the tests along with the uranium. It is assumed that the beryllium was also
partially oxidized during explosions. Because of the low soil screening action
level for beryllium, beryllium may be a more significant contaminant than
uranium.

Lead and mercury were used in some of the explosions at E-F site. However,
the records do not provide an accurate estimate of the total amount of these two
materials expended. Rasmussen (1992, 10-0011) reports that approximately
100 kg of metallic lead were used at Firing Site E-F between 1962 and 1970.
Mercury was used in smaller quantities than lead but the actual amount is
unknown.

High explosives and their residues, on the other hand, are not thought to be
present at E-F site or at any other firing site on TA-15. Tests carried out at
TA-15 firing sites have not been tests of the HEs themselves but use the HEs to
drive implosions or explosions. Therefore, complete burning of the HE is
expected during a test. Chemical spot tests for HEs at the firing sites of TA-15
show no evidence of unexploded HEs (DOE 1989; 0271, Hatler 1990, 10-0038).
However, chemical spot tests will be repeated.

TABLE 7.3-1

AMOUNTS OF TOXIC METALS USED AT E-F SITE OVER ITS LIFETIME

Screening Background

Estimated Action Level of soil
Amount at Level (mg/kg)*
E-F Site (kq) (ma/kq)

u 63000 240 6.27

Be 320 0.16 2.37

Pb 100 500 28.36

Hg <100 24 unknown

*Longmire et al., 1993.

RF1 Work: Plan for OU 1086 7-8 June 1993



Chapter 7

73.5 Quantities and Locations of Potentially Hazardous Materials

Firing Point E-F has been extensively studied in the past (Hansen and
Miera 1976, 0769; Miera et al. 1980, 10-0045; and Hansen and Miera 1977,
0128). Figures 7.3-7 and 7.3-8 are redrawings of the location of samples and
the results of these studies. The uranium concentrations varied from over 4500
mg/kg of soil at the firing point to less than 200 mg/kg at many locations some
300 m from the firing point. The surface data are of sufficient quality to build on
for Phase | studies. The subsurface data may be less well characterized.

Using these data, White et al. (1980, 0771) have determined isopleths of
greatest probability for various uranium concentrations by using a method for
analyzing spatial data called kriging. Kriging is a geostatistical method of
developing isoconcentration contours based on field data and probabilities.
These kriged surfaces are shown in contour maps in Figures 7.3-9 and 7.3-10.
These isopleths are used later to develop the sampling plan proposed for E-F
site.

Two points were brought out by the sample resuits and the isopleths.
1. Two areas of high uranium concentration are indicated, which
supports the statement in Subsection 7.3.2 that the location for
Firing Point D may have been some 200 m to the west of Firing
Point E.

2. The isopleths at approximately 200 to 400 mg/kg are the most
important in relation to the sampling plan because these
represent the uranium concentration that must be further
delineated based on screening action levels.

An unusual feature of this site are the large chunks of uranium that give
localized high radiological readings. An early part of the sampling plans involves
locating such chunks, with field radiological detectors.

Soil samples were collected up to 30 cm deep by Miera et al (1980, 10-0045).
An order of magnitude decrease in uranium concentration is normally found for
the top 25 to 30 cm of soil. However, the trend is far from being uniform. So that
the potential for transport of uranium as uranium metal or oxide particulates and
also as adsorbed to soil particulates could be evaluated (Subsection 7.3.7),
Miera et al. (1980, 10-0045) determined the particle size and uranium content of
soil separates. In general, an exponential decrease of uranium concentration
with distance was observed for all soil sizes. There is, however, an appreciable
variation in this generality as a function of both distance and depth.

Cokal and Rodgers (1985, 10-0001) measured both dissolved and suspended
uranium, beryllium, and lead in ponded snowmelt at various locations during the
spring. The highest dissolved uranium concentration (approximately 1.5 mg/kg)
was found close to the detonation point. Dissolved beryllium and lead
concentrations in the same samples were undetectable. However, suspended
particulates (would not pass through a 0.4-pm fiiter) with beryllium
concentrations up to 0.01 mg/kg and with lead concentrations as high as 0.3
mg/kg were found.
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Inactive Firing Site

Firing Points E and F were both connected to an underground, timbered, control
room (TA-15-27, known as R-27) located approximately 600 ft to the southwest
of Firing Point E. No information has been located relating to the amount of
uranium expended at the original single Firing Point D. As will be noted later
(Subsection 7.3.5), existing information indicates that the original Firing Point D
may have been used for some tests. A site diagram for Firing Site E-F is shown
in Figure 7.3-1.

Firing Points E and F were originally depressions in the soil. As tests were
conducted, the soil was either regraded to level the disturbed earth or new
gravel was brought in to fill depressions. Eventually nearby soil was mounded to
the north and south of Firing Point E to protect some TA-15 site buildings.
Current conditions at E-F Firing site are shown in Figures 7.3-3, 7.3-4, and
7.3-5. Explosions were carried out between the two large mounds in Figure 7.3-
5. The mounds were located such that they reduced the potential for
shrapnel obvious being sent in the direction of laboratory buildings, especially
TA-15-40.

7.3.3 Waste Handling Practices

No major effort has been carried out to remove or remediate dispersed
hazardous materials that may be present on E-F site. After each explosion,
debris from the test as well as noticeable pieces of uranium metal were picked
up in an effort to organize the area for the next test. On some occasions
a bulldozer was used to regrade the area at the explosion (Robbins 1954,
10-0030); the rubble was added to the mounds on each side of the firing site. In
other cases, gravel was brought in to fill the depressions in the ground that were
made by the explosions. However, no effort was made to remediate the area of
its potentially hazardous materials. Today one can still locate chunks of uranium
metal scattered about, which are slowly oxidizing to yellow-colored uranium
oxides, as shown in Figure 7.3-6. This gravel was bulldozed from the detonation
point to these locations.

7.3.4 Potentially Hazardous Materials on E-F Site

The first main hazardous materials on E-F site probably is uranium metal and its
oxidation products. The radioactivity of depleted uranium and its oxides is low
compared with natural uranium ores because most of the decay-chain products
were removed in the mining, milling, and metal manufacturing process. The
uranium on E-F site may be of concern because of its heavy metal toxicity
(which may be more meaningful than the radiological hazard) and because
significant quantities are present on the surface and near-surface of the ground.
However. at these locations, it is not readily accessible to potential receptors
other than site workers and local animal and plant life.

It is estimated from various records (Venable 1990, 10-0010; Rasmussen 1992,
0005) that up to 63 000 kg of uranium metal, both natural and depleted, may
have been expended at E-F site over its lifetime of use. Shrapnel and/or pieces
of uranium could have been scattered up to approximately 3500 ft from Firing
Point E-F during very large explosions, but the main area containing the
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analytes are above background. Note that a statistically based sampling
strategy (ciscussed in Chapter 4) was used to define sampling needs at some
of the sites.

Of the three related potential release sites (PRSs) associated
with SWMU 15-004(f) [15-008(a), 15-009(e), and C-15-004], only
15-008(a) has been incorporated into the main E-F sampling plan because it is
an area where debris from E-F site has been placed; 15-009(e) and C-15-004
have separate small sampling plans related to their specific needs, which are
addressec after SWMU 15-004(f).

7.3 Firing Site E-F; SWMU 15-004(f)
7.3.1 Introduction

Firing Site E-F, located on TA-15, has been the most extensively used firing site
at the Laboratory, both in terms of continuing length of use and quantities
of uranium expended. E-F site was established in 1947 for tests using up to
2500 Ib of explosives and was used extensively through 1973. The site was last
used in 1981. This is a large area; the sampling plan covers about 60 acres.

Initially, natural uranium metal was used in the devices that were tested.
Between 1945 and 1957, an estimated 43 000 kg was expended on E-F
site. After 1957, approximately 20 000 kg of depleted uranium (DU) was
expended (Venable 1990, 10-0010) The principal effects on the ecosystem of
the uranium particulates spread over the area of a firing site arise from the
radioactivity of the uranium, thorium, and some protactinium isotopes and not
from the radioactivity of the radon isotopes. The radon isotopes are mainly
removed during the milling and refining of uranium. These effects result in a
much lower specific activity than would be encountered in uranium ores.

In 1982 the Laboratory was surveyed by EG&G-Energy Measurements with
radiological detectors mounted in a helicopter (Fritzsche 1989, 10-0033). The
main gamma rays detected from the soils of TA-15 were the 765 and 1000 keV
gamma rays attributable to Pa-234m, a daughter product in the decay chain of
U-238. Results of this effort specific to TA-15 are shown in Figure 7.3-2. Three
areas on TA-15 with concentrations of Pa-234 above background were
observed. If one compares this figure with the topographic map in Appendix A,
the areas of increased activities of Pa-234m can be defined as E-F site,
PHERMEX site, and TA-15-44 site. No other firing sites in TA-15, active or
inactive, exhibited Pa-234m in excess of detection limits for this method of
analysis. This supports the focus on E-F site, which has the greatest
contamination.

7.3.2 Background and History

Portions of TA-15 (R-site) were used for explosive testing as early as 1943
(LASL 1944, 10-0044). It was decided in 1946 (LASL 1947, 0461) that a large
firing site be located on R-Site and that R-site, be made into a
permanent firing site for the Laboratory. E-F site originally may have been a
single Firing Point D (ENG-C15200, 1944, 10-0019), which in 1947 was
expanded into a large Firing Point E (Figure 7.3-1) and a smaller Firing Point F.
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7.0 SAMPLING AND ANALYSIS PLAN FOR INACTIVE FIRING SITE E-F,
SWMU 15-004(f) AND RELATED POTENTIAL RELEASE SITES

A number of firing sites, located at TA-15, were in use from the establishment of
this Technical Area (TA)-15 in 1945 until 1972. These sites have been inactive
since that time and some have been decommissioned.

This chapter provides the description, data needs and objectives, and
sampling plan for Solid Waste Management Unit (SWMU) 15-004(f) and related
SWMUs 15-008(a) and 15-009(e) and Area of Concern (AOC) C-15-004.
Although there are several inactive firing sites, we have chosen to address E-F
site first (Figure 7.3-1) and separately from the other firing sites because of its
unique features. These unique features include very large detonations, the
longest used, currently inactive, firing site, the highest level of radioactive
contamination at TA-15, the largest amount of quantitative scientific data
assembled., and the largest area (about 60 acres).

74 Introduction

The overall goal of the field investigation for SWMU 15-004(f) and the other
sites addressed in this chapter during the first phase of RCRA Facility
Investigation (RFI) is to make a determination, based on realistic future land
uses, of the presence or absence of contaminants in the soils and subsurface
relative to the levels that could threaten human health and the environment.
Conceptual models for potential exposure to receptors by hazardous materials
in these SWMUs, including potential exposure routes, pathways, and receptors,
have been identified in Chapter 4 of this Operable Unit (OU) 1086 work plan.
The principal potential migration pathways for these SWMUs are aerial
resuspension and erosion by surface run-off. Both of these pathways are being
addressed by an ongoing study on aerial resuspension and a future study of
surface run-off that is being planned for the next fiscal year. These results in
conjunction with resutts from this sampling and analysis plan, will be available
for evaluation. (see Chapter 6)

72 Data Needs and Objectives and Investigation Rationale

The overall objective of the sampling and analysis plan is to determine the
nature and extent of the contamination, specifically the surface and subsurface
radial extent of the contamination from the firing point.

Since uranium, beryllium, and lead contaminants represent by far the most
significant contamination at E-F site, they are the primary focus of SWMU-
specific investigations. Other contaminants are known or suspected to exist at
TA-15 only in very limited quantities and generally will be associated with the
aforementioned contaminants. Spot tests for high explosives (HEs)will be
performed. Thus, sampling plans will take these factors into account to
maximize the effectiveness of the RFI by focusing on a set of TA-15 indicator
analytes. The field investigation logic assumes that potential contaminants of
concern (COCs) will first be surveyed for and detected by radiological and other
analytical methods performed in the field, followed by discrete sampling and
analysis for a limited set (20%) of indicator analytes, where the indicator

RFI Work Plan for OU 1086 7-1

June 1993



Inactive Firing Site

Chapter 7

~2750 ft
to R-40

Ector Facility

PF-15-EF-1 —°

C-15-004

Potrillo
Mesa

PF-MH-15A

~

~500 ft
to TA-36

N

/ Potillo |
o a0 4"/ Canyon’
— T 1 \ '
Figure 7.3-1  Site diagram for Firing Site E-F; shaded area shows SWMU 15-004(f).
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Figure 7.3-11  Aerial photograph taken in 1974 of E-F site.
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7.3.6 Potential Pathways

Technical Area 15 presently is isolated by a substantial distance from potential
receptors, other than occupational workers. The closest human residential
receptors are at Los Alamos townsite by the pathway of airborne resuspension
(Section 4.2.2) and in White Rock by the pathway of storm-driven water run-off
into Potrillo Canyon as well as by airborne resuspension. Animals and plants
are also receptors.

7.3.7 Uranium Concentration along Potential Pathways

Firing Site E-F is located approximately in the center of a large, relatively flat
area of Three-Mile Mesa (Figure EXEC-3). The main water run-off is southward
to Potrillo Canyon. A minor run-off pathway is northeastward to a small tributary
of Three-Mile Canyon, which empties into Pajarito Canyon. Both Potrillo and
Pajarito canyons empty into the Rio Grande near White Rock. As noted in
Section 3.5, these canyons do not experience perennial surface water flow.
Figure 7.3-11 shows an aerial photograph of taken in 1974 of E-F site .

Samples were collected by Miera et al. (1980, 10-0045) beginning at the E-F
firing point and extending along the main drainage pathway from the mesa top
southward into Potrillo Canyon. Samples were not taken along the minor
drainage pathway northeast into Three-Mile Canyon tributary. In general,
concentrations of uranium were found to decrease with distance away from the
detonation point and also to decrease with depth in the soil. Beyond 1400 m
from the detonation point and within Potrillo Canyon, the concentration of
uranium in the samples continued to decrease with levels not too different from
background values for uranium in tuff. These results suggest significant uranium
sources still remain on the the mesa top.

Two mechanisms by which uranium has been and may currently be transported
from the firing sites on mesa tops to the canyons are:
1. Surface water run-off carries both dissolved uranium (up to
0.65 pg/ml) and suspended particulates of uranium (up to 400
ug/ml) from the firing sites on the mesa tops. The quantity of
uranium associated with the particulates is much greater than
that which is dissolved (Becker 1991, 0699), and

2. Explosive-driven particulates are scattered over large areas by
large tests.

Both mechanisms are subject to ongoing studies, see chapter 6.

7.3.8 Data Needs

The following data are needed for E-F site:
1. The surficial extent of uranium concentrations greater than the
240 pg/g determined by the screening action level (IWP - 1992,
0768) as the level of concern for Phase | investigations,

2. Depth to which the uranium exceeds the concentration of
240 ng/g,
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3. Surface and depth in which beryllium and lead exceed the
concentrations of 0.16 and 500 png/g, respectively, given by the
defined screening action level,

4. The presence or absence of undocumented mercury and other
metals; the screening action level for mercury is 24 mg/kg,

5. The presence or absence of residual HEs,

6. Rate of transport of particulates from E-F site to the canyon
drainages, and the rate of transport along the canyon
drainages, and

7. Rate of resuspension of contaminated particulates into the air
due to present day activities and climatic conditions.

7.3.9 Sampling Plan

The sampling plan is divided into the foliowing sections:
® Site land survey

¢ Radiological ground survey for
Identification of large chunks of uranium metal and oxides
Site survey lateral extent of uranium

® Chemical site screening survey

® Sampling for residual high explosives

® | ateral extent of uranium in natural terrain

*  Vertical extent of uranium, beryllium, and lead in natural terrain

® \Vertical extent of uranium, beryllium, and lead on man-
disturbed terrain

The results from any part of the sampling plan may modify the rest of the
sampling plan if unforeseen results are obtained. An outline of the sampling
plan for E-F site is presented in Table 7.3-2, (at end of chapter) which also
addresses the other potential release sites (PRSs) associated with E-F site.
Table 7.3-3 presents the sampling and analysis plan and is given in Appendix |.

7.3.9.1. Site Land Survey

If the positions of samples are to be accurately identified, the site must first be
surveyed and the sampling grid established. A 200-ft grid has been determined
to be necessary (see chapter 4, section 4). Figure 7.3-12 shows the grid
location. The grid extends a 1000 ft in all directions from the firing point.
Surveyors will survey the grid and mark the grid points.
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. E=3 Greater than 400 pg U/g Soil
200-400 pg U/g Soil
F=3 Less than 200 pg U/g Soil

H1 Hot Spot greater than
2200 pg U/g Soil

H2 Hot Spot greater than

5300 pg U/g Soil

@®

@ .
Potrillo
15-004(f) Mesa
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Figure 7.3-12  Site diagram for Firing Site E-F with sampling plan. The contour map of
. uranium concentrations is taken from Table | (White et al. 1980, 0771).
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7.3.98.2 Radiological Ground Survey

Large chunks of uranium metal and oxides provide anomalously high values of
radiological contamination over the average of the entire area and bias the
statistical studies. Radiological screening with land-based gamma or X-ray
detectors (Appendix G) or equivalent instrumentation will be performed
extensively to

1. Identify large chunks of uranium metal and oxides, and to

2 Determine the lateral extent of uranium in terrain.

7.3.9.3 Chemical Site Screening

Using the same grid set up for the radiological survey, field screening will be
carried out for uranium, lead and mercury using X-ray fluorescence or an
alternate method. Beryllium field screening will be conducted using laser-
induced breakdown spectroscopy.

7.3.9.4 Sampling for Residual HE

No HE contamination has ever been found even though tested for on numerous
occasions. We propose to carry out field tests over 50% of the sampling points
shown in Figure 7.3-12. If any of these spot field tests are positive, samples will
be sent out for analytical screening.

7.3.9.5 Lateral Extent of Uranium Beryllium and Lead

Estimates will be made from the results of chemical site screening (Section
7.3.9.3.). Samples (20%) will then be sent for lab. analysis.

Figure 7.3-12 exhibits a 200-ft grid superimposed on Figure 7.3-8, the isopleths
of experimentally determined uranium concentrations. In addition to the regular
grid, locations will be marked at 100-ft intervals along the estimated midpoints
of the south drainage and the northeast drainage.

The Phase | investigation of the lateral extent of spread of uranium, beryilium,
and lead will extend outward from the areas already sampled in earlier
investigations (see Figure 7.3-12). As stated in Subsection 7.3.4, shrapnel
and/or pieces of uranium could have been scattered approximately 3500 ft from
the detonation point, although the main area of uranium is expected to lie within
1000 ft of the firing point. Sampling will be performed outto a distance of 1000 ft
during the Phase | investigation or until natural barriers (such as canyon walils)
are reached. Since the biasts are expected to have dispersed materials more or
less equally in all directions, surface soil samples will be collected in a grid
configuration encircling the site. The number of samples to be collected is 59.
This number, which corresponds to a 95% confidence interval, was selected
because the total area that is likely to be contaminated is judged to be no more
than 5% of the total area extending outward from the already characterized area
to a distance of 1000 ft from the firing point. Chapter 4 provides an explanation
of how the number of samples is correlated to the confidence interval.
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As adjuncts to the main grid, there are sampling plans for the mounds, Firing
Point D, Firing Point F, and the main water run-offs from the mesa top, as
shown in Figure 7.3-12. The sampling strategy for the mounds is presented in
Subsection 7.3.9.7.

There will be only sub-surface sampling at the mounds near Firing Point E
because the grading and moving of the soil has been so extensive means the
quality of the soil will be fairly uniform.

Sampling of original Firing Point D entails collection of two surface soil samples
at random locations within the boundaries of the SWMU. A small number of
samples was chosen for Phase | investigation of Firing Point D because the
firing site is known to occur within the 200-400 mg/kg uranium isopleth shown in
Figure 7.3-12. Two samples are appropriate for samples of sites in which 70%-
80% of the area is suspected of being contaminated. The large area of
suspected contamination was judged to be appropriate when sampling within
proximity of the point of firing of explosive devices was considered.

Firing Point F lies outside of the characterized area shown in Figure 7.3-12.
Thus, the presence of contamination at Firing Point F has not been assessed.
For purposes of the Phase | investigation, it was decided that at least 60% of
the area within a 100-ft radius of the firing point contains uranium, beryllium,
and lead. To achieve a 95% confidence level that contamination will not be
overlooked, three samples will be collected within a 100-ft radius of the firing
point. The sample locations will be biased, with one being located at the firing
point, another 50 ft from the firing point, and the third 100 ft from the firing point.
The direction of sample location from the firing point should not be a factor in
sample placement because the explosions are expected to have dispersed
particles uniformly in all directions. These samples are not shown in Figure 7.3-12.

The two surface drainages, one directed south and disappearing into Potrillo
Canyon and the other draining to the northeast of E-F site, will be sampled.
Because they drain contaminated areas within E-F site (Figure 7.3-12), it is
likely that at least 50% of the area within the drainage channels contains the
same materials as those to be sampled at site E-F. Therefore, three samples
will be collected in each of the two drainage systems. The sample locations will
be biased to points within the drainage ways that contain collected sediments. A
50-ft distance minimum will be maintained between sampling points. All
sample locations will be outside of the characterized area shown in Figure 7.3-12.

7.3.9.6 Vertical Extent of Uranium, Beryllium, and Lead in Natural
Terrain

The extent of uranium, beryllium, and lead at depth cannot be determined at
depth uniess samples are physically taken by digging. The same grid locations
that were surveyed for surface screening are to be used for depth samples.
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Core samples will be taken in plastic-lined barrels at each location to 2 ft in
depth. Each core, beginning with cores farthest from the detonation point, will
be field-laboratory surveyed both radiologically and chemically to determine the
contaminants in any 6-in. portions of the cores.

The sampling strategy to determine the vertical extent of uranium, beryllium,
and lead consists of placement of borings to a 2-ft depth at points within the
characterized area and at points surrounding the characterized area. The
outermost sampling points will be located no more than 1000 ft from the firing
point. Although there has been a certain amount of subsurface sampling within
the characterized area, the degree of characterization of the subsurface soil
was not as complete as the surface characterization. The decision to extend the
Phase | subsurface investigation into the characterized area is based on lack of
confidence that the subsurface soil has been adequately examined to a depth
of 2 ft (the approximate depth to tuff). A *driven-casing” system may be used to
obtain cores, if necessary—digging may be sufficient.

The number of subsurface samples to be collected was determined by
judgment of the amount of area 1! t might be contaminated within the total area
to be sampled. Although contamination could be expected to be present in
most, if not all, of the area immediately surrounding the firing site, the
contaminated area is known to decrease dramatically as the distance from the
firing point increases. Because the characterized area is included in the
subsurface sampling investigation, the total contaminated area is expected to
be higher than that estimated (5%) for the surface investigation. A judgment of
10% total contamination of the subsurface soils was made. To achieve a 95%
probability that the subsurface investigation would result in detection of
subsurface contamination if it were truly present, a minimum of 29 samples are
required. These 29 samples are split between 6 in. and 24 in. ie. 15 at 6 in. and
14 at 24 in.

The locations of the subsurface sampling points are shown in Figure 7.3-12.
Field screening will be performed for all of the samples collected, and a
percentage sent for laboratory analysis.

7.3.9.7 Vertical Extent of Uranium, Beryllium, and Lead on
Man-Disturbed Terrain

During the period from 1957 to 1972 when E-F site was used extensively for
testing, the soil at the detonation point was disturbed many times: gravel was
added, gravel was pushed aside, large mounds of soil were added on two sides
of the detonation point, and soil was scattered by the explosions. This area
should be given special attention to determine the depth of the potentially
hazardous materials because of all the mixing. Because contamination exists
throughout the mounds, cores are to be taken at greater depths than those
taken on natural undisturbed terrain.

The sampling strategy consists of placement of two borings possibly using
"driven casing" systems, at the perimeter (the soil at the perimeter of the
mounds is expected to contain the same substances) of each mound and the
collection of one soil sample from each mound. The soil sample from each
mound will be collected at a depth of 1 to 2 ft within each mound. The soil
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borings will extend to the tuff underlying the site. Samples will be collected 6 in.
below the surface and at the soil/tuff interface.

In summary, a total of six samples (two from the mounds and four from the
boreholes located at the perimeter of the mounds) will be collected during
Phase | investigation of the mounds. These will all be samples at 6" and 12°,
and are not shown on Figure 7.3-12. Should radiological screening of the
bottom section of the cores still indicate uranium concentrations greater than
240 mg/kg, the depths of the coring will be increased to a maximum of another
10 ft.

Samples will be processed and analyzed in the same manner as that of other
cores; some of these samples will be sent for laboratory analyses.

7.3.9.8 Sampling for Mercury

Fifty percent of the total number of samples will undergo a chemical field
screening. If no positive results for mercury are obtained, we will test no further.

However, if mercury is found, then it will be analyzed at the locations where it
was found. Testing on vertically obtained samples will be carried out at the
same time as uranium, beryllium, and lead.

74. SWMU 15-008(a); Surface Disposal
7.4.1 Site Description, History, and Potential Sources

Two small areas have been located at the canyon edge where debris from
explosions at E-F site has been deposited [SWMU 15-008(a)] (shown in Figure
7.3-1 and the topographical map in Appendix A). The debris comprises metal
pieces, soil, pieces of plastic, rocks and pebbles, short pieces of electrical
cable, other electrical accessories, and miscellaneous debris. Undoubtedly this
debris is contaminated with small amounts of uranium, beryllium, and lead.
Uranium was not detected during the aerial radiological survey (Fritzsche 1989,
10-0033). The debris is a very heterogenous mixture, and each pile is perhaps
a dump-truck load in volume.

If the material were left as it is, the SWMU would be an attractive nuisance and
might be a higher risk to receptors, who might be inclined to dig in it or
scavenge out of curiosity. Therefore, the material should not be left as it is.

7.4.2 Action Recommended

We propose to include SWMU 15-008(a) in the ground-based radiological
survey of SWMU 15-004(f). Further, the run-off from E-F site passes very close
to this SWMU so that sampling results will become available from past and
present run-off studies. In addition, three samples for uranium, beryllium, and
lead, and HE analyses will be taken near the debris. Three samples are
believed to be sufficient because there is a high probability that at least 60% of
the area is contaminated (much of the waste material was generated during test
firings). These sample locations are not shown in Figure 7.3-12.
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If the sampling results are positive, the area will be included with SWMU
14-004(f). If the results are negative, it would be cost effective simply to
package and transport this material to the new Mixed Waste Storage and
Disposal Area, once this facility has been licensed for mixed waste. This is a
voluntary corrective action.

7.5 AOC 15-004; Transformer Station

A transformer station designated TA-15-56 was located 20 to 30 ft southwest of
building TA-15-27, the control room for Firing Site E-F (Figure 7.3-1). Two
transformers were located on a wooden platform some 10 ft in the air. These
two transformers (30-gal. and 18-gal. capacity, respectively) contained oil
contaminated with polychlorinated biphenyls (PCBs). The transformers were
removed in 1989 (Francis 1992, 10-0002). These sample locations are not
shown in Figure 7.3-12.

There is no evidence of leakage on the wood platform or on the soil in a small
arroyo below the platform. However, two soil samples beneath the platform wil
be field screened and laboratory analyzed for PCBs.

7.6 SWMU 15-009(e); Active Septic System

SWMU 15-009(e) is listed with other active septic systems at TA-15 in
Table10.2-5. We propose to take two samples of sludge to insure contamination
has not been missed.These are not shown in Figure 7.3-12. Lab analyses will
be conducted for radioactivity, HEs, volatile and semivolatile organic
compounds, as listed in EPA methods 8240 and 8270 and heavy metals. If
these tests are negative, we propose no further action.
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8.0 SAMPLING AND ANALYSIS PLANS FOR INACTIVE FIRING SITES
AND RELATED POTENTIAL RELEASE SITES

A number of firing sites other than EF site, located at Technical Area (TA)15,
were in use from the establishment of this TA-15 in 1945 until 1972. These sites
have been inactive since 1972 and some have been decommissioned.

This chapter provides the description, data needs and objectives, and sampling
plan for the following inactive firing sites and related units, which consist of the

following potential release sites (PRSs):
Section 8.3

SWMU 15-004 (b)
SWMU 15-004 (c)

Section 8.4

SWMU 15-004 (a)
SWMU 15-004 (d)

Section 8.5
SWMU 15-004 (g)
including SWMU 15-008 (c)
SWMU 15-001
AOC C-15-001
SWMU 15-009 (j)
Section 8.6
SWMU 15-004 (h)
including SWMU 15-010 (c)
AOC-15-011
Section 8.7

SWMU 15-002
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8.1 Introduction

Sections 8.3 through 8.7 describe the objectives, the background details, and
the sampling plans for the inactive smaller Firing Sites A B, C, G, H, and an
unnamed burn pit, and related PRSs.

The locations of these firing site Solid Waste Management Units (SWMUs) are
shown in Figure EXEC-3 and on the maps in Figures 8.3-1 [15-004(b) and (c)),
8.4-1 [15-004(d) and (a)], 8.5-1 [15-001, 15-004(g), 15-008(c), 15-009(e) and
Area of Concern (AOC) C-15-001), 8.6-2 [15-004(h), 15-010(c) and C-15-011]
and 8.7-1 (15-002). These figures are given in the relevant sections.

The overall goal of the field investigation is to demonstrate and document that
areas containing these PRSs are suitable for continued Laboratory use or if
Laboratory institutional control of the land is relinquished and the land reverts to
the US Forest Service or Bandelier National Monument (BNM) as described in
Chapter 4, that the area is suitable for recreational use. The field investigation
will provide the information needed to determine if remediation will be
necessary before the site is suitable for recreational use.

For the inactive firing site PRSs addressed in this chapter, RCRA Facility
Investigation (RFI) data are needed primarily to determine the presence or
absence of contaminants in the soils and subsurface relative to the levels that
could threaten human health and the environment based on realistic future land
uses. Conceptual models for potential exposure to receptors by hazardous
materials in these PRSs, including potential exposure routes, pathways, and
receptors, have been identified in Chapter 4 of this Operable Unit (OU) 1086
work plan. The principal potential migration pathways for these SWMUs are
erosion by surface run-off and aerial resuspension.
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8.2 Data Needs and Objectives and Investigation Rationale

The overall objective of the studies of the PRSs discussed in this chapter is to
determine the nature and extent of the contamination.

A single phase of investigation may be sufficient to determine whether
concentrations of potential contaminants are greater than screening action
levels (SALs). If concentrations are lower than the SAL, a negative answer at
decision Point 4 (see Chapter 4) results. In this case, the RFVCMS (Corrective
Measures Study) process will cease after Phase | has been completed and no
further action (NFA) will be proposed. If this expectation is not fuffilled (that is, a
positive answer at Decision Point 4), Phase || investigation may be required,
which could involve statistically based surface and subsurface sampling over a
greater spatial extent and a more detailed analyte suite.

It is also possible that the Laboratory may consider cleaning up some of the
smaller areas of contamination in voluntary corrective actions (VCAs).
Examples of such cleanup would be removal of discrete large pieces of
depleted uranium (DU) or of exposed scrap from a canyon edge and trucking
this matenal to a disposal facility.

Since uranium, beryllium, and lead contaminants represent by far the most
significant contamination at TA-15, they are the primary focus of SWMU-specific
investigations. Other contaminants are known or suspected to exist at TA-15
only in limited quantities and generally will be associated with the
aforementioned contaminants. Thus, sampling plans will take these factors into
account to maximize the effectiveness of the RFI by focusing on a set of TA-15
indicator analytes. The field investigation logic assumes that TA-15 will first be
field surveyed by radiological methods for potential contaminants of concern
(COCs) and then will be sampled and analyzed for a limited set of indicator
analytes. A vertical sampling interval of 0 to & in. has been judged appropriate
for surface soil samples. The Quality Assurance Project Plan (QAPjP) sample
requirements are summarized in Annex |ll.

Both radiclogical (alpha, beta, gamma) and chemical for uranium and lead field
surveys will be conducted. At present, there is no field screening method for
beryliium. If a method is developed before sampling begins, it will be utilized at
all sites within OU 1086 at which beryllium is suspected to be present; laser
isotope breakdown spectroscopy is the prime candidate. in addition laboratory
analyses will be performed as shown in the relevant sampling plan tables.
Throughout this workplan subsurface sampling is defined as being to a depth of
24 in. In reality this depth will vary from site to site depending on the soil
thickness and the soil to tuff boundary.

Significant levels of high explosives (HEs) and their residues are thought to be
absent at all firing sites on TA-15. Tests carried out were not tests of the HEs
themselves but used the HEs to drive implosion or explosion. Therefore,
complete burning of the HEs is expected during tests. Chemical spot tests for
HEs at the firing sites of TA-15 showed no evidence of unexploded HEs (DOE
1989, 0271: Hatler 1990, 10-0038). However, confirmatory HE field spot tests
will be repeated on 25% of the grid points samples. If any positive results are
obtained, the sampies that are positive will be sent out for laboratory analyses
of HEs.
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In most cases the Laboratory SWMU report (LANL 1990, 0145) lists two
structures for each of the firing sites: normally a control chamber and a unit
where connections are made from the cabling of the device to the cabling of the
control room, called the x-unit. These are not individual SWMUs but are
separate structures associated with the same firing site. The test explosions
normally are carried out close to the x-unit.
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8.3 Firing Sites A and B; SWMUs 15-004(b) and 15-004(c)
8.3.1 Site Description, History, and Potential Source Terms

Initial construction at TA-15 (R-site) was completed in 1944 (LASL 1944,
10-0044) and the site was then ready for research equipment to be installed.
Among the first firing sites to be used were those known as A and B. These two
small firing sites were located close together (approximately 200 ft apart)
(ENG-C 12817, 1944,10-0026) on a flat area southwest of present-day building
TA-15-183 (Figure 8.3-1) that had formerly been farm land. The experimental
work was carried out largely at Firing Point A, where the sizes of the explosions
were relatively small. Both sites were used from approximately 1945 to 1952,
and both were decommissioned and the land regraded in 1967 (Figure 8.3-2).
Before being decommissioned, two of the structures associated with Firing Sites
A and B (TA-15-14 and TA-15-74) were surveyed and found to contain no
detectable levels of either radioactive matter or HEs (Buckland 1965 10-0032;
Courtright 1965, 10-0034). We believe that any contamination by hazardous
materials at Firing Sites A and B would be commingled in the area. Therefore,

these two SWMUs have been combined and a single sampling plan will cover
both SWMUs.

An aerial photographic survey conducted in 1958 adds to the information that
only a small area was affected by explosives; the area cleared of vegetation for
and by the explosives is small (Figure 8.3-3). There is little evidence of
vehicular activity around Firing Site B.

The amount of information regarding total quantities of hazardous materials
expended at Firing Sites A and B is minimal. From interviews with
experimenters of that era, one can conclude that natural uranium rather than
depleted uranium was used to a large extent and that only a few kilograms were
employed at a time; that other metals (presumably beryllium, lead, and mercury)
were used but, again, in small quantities; and that only small amounts
(10 to 20 Ib) of HEs were used.

The aerial radiological survey conducted in 1982 by EG&G (Fritzsche 1989,
10-0033) (Figure 7.3-2 and Appendix H) did not detect radionuclides at levels
above background of 10 pCi/m2 (or approximately 100 pCi/g if one assumes the
activity being measured is in the top centimeter of soil). Although this
measurement is sensitive only to selected gamma-emitting radionuclides in the
top portion of the soil, one would not expect the contamination existing in Sites
A and B to have been totally hidden even if the sites were buried when the area
was regraded.

Surface samples were taken and analyzed for the Sanitary Wastewater System
Consolidation (SWSC) project (Fresquez 1991, 10-0003). The locations at
which these samples were taken are shown in Figure 8.3-1 (PF-15A-1 to -3,
PF-15B-2 and -3). Gross alpha, beta, and gamma activity was found at
background levels, and toxicity characteristic leaching procedure (TCLP) metals
were below Environmental Protection Agency (EPA) guidelines. Also, no
semivolatile organic compounds (SVOCs) were detected. Total beryllium and
uranium levels were at approximately background levels.
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Figure 8.3-3

MBS sl N,
Aerial photograph no. 317 taken in 1958 of TA-15; the
arrow points at Firing Site A-B.
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8.3.2 Firing Sites A and B Sampling Plan

A grid will be laid out by a surveyor over the sampling area, which extends a
nominal 200 ft in each direction from a point approximately midway between the
supposed locations of A and B (Figure 8.3-1). The center of the grid will be
located 265 ft south of the east-west road from TA-15-183 toward TA-15-130,
and 190 ft east of a line extending from the eastern edge of the parking lot at
TA-15-183. The grid will be spaced 100 ft in ail directions. The number of
samples collected within the grided area was determined through use of the
statistically based sampling strategy presented in Chapter 4. For Firing Sites A
and B, the percentage of the grided area that was assumed to be contaminated
was at least 30%. The 30% contaminated area was deemed appropriate for this
firing site and a number of others within OU 1086. The estimate was derived
from a qualitative evaluation of how much of an area with a 200-ft radius of a
smaller firing site could be contaminated. The statistical approach described in
Chapter 4 gave a minimum number of samples to be collected as nine for
achievement of a 95% confidence that contamination would not be overlooked.
Since surface and subsurface soil sampling is desired for these firing sites
(subsurface is desired because the site was regraded), nine surface and nine
subsurface soil samples at 2-ft depth will be collected.

First, a land-based radiological survey will be completed using one of the
following systems: tripod-mounted detectors, mobile gamma spectrometry
systems, (as discussed in Appendix G) and hand held instrumentation.

The grid spacings were chosen to accomplish two things:

1. Maximum overlap of areas surveyed where the expectation for
locating uranium is the highest. Such overlap would result in a
better spatial definition of the concentration of any radioactive
material, and

2. The inclusion of all areas within 200 ft of the center of the firing
points.

Radiological surveys, which will be conducted from the center point of the grid
and extend outward (as defined by the grid) around the center point.
Radiological surveying can cease at the discretion of the project leader when
the results for two successive incremental distances away from the center are
at background levels. As in other cases, any clearly discernible chunks of
uranium oxides will be physically removed at this point.

Sampling locations over the entire grid will be selected at random and will be
surface sampled and also sampled at the 2-ft depth for analytes of concern. It is
thought that 2 ft is sufficient to inciude all regraded material as the tuff begins at
about that depth. This sampling is to ensure that COCs have not infiltrated into
the soil or been covered up during the 1967 regrading process. To obtain these
near-surface soil samples to depths of 2 ft, if digging is difficult, the spade-and-
scoop method or hand augers will be used [standard operating procedure
(SOP) 6.09] or possibly a "driven-casing" system. These soil samples will be
field screened for alpha, beta, and gamma contamination, field screened for
uranium, beryllium, lead, and field spot-checked for HEs. No Phase | field
survey for mercury will be performed at firing sites other than E-F site where

RFA Work Plan for OU 1086 8-9
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large amounts of testing were performed. If mercury proves to be of concern at
E-F site, it will be evaluated at other sites during the Phase I investigations.
Four surface and four subsurface will be submitted for laboratory analysis.

A summary of the sampling plan is presented in Table 8.3-1 and Appendix |
presents the sampling and analysis tables for Firing Site A-B.
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8.4 Firing Site C; An Aggregate of SWMUs 15-004(d) and 15-004(a)

8.4.1 Site Description, History, and Potential Source Terms

Firing Point C was located at the "Y" of the road from the main
TA-15 headquarters buildings to E-F site and the road to I-J site in TA-36
(Figure 8.4-1) (ENG-R 703, 1955, 10-0013). Building TA-15-7 was the
headquarters building and was used as the control room for Firing Point C. The
x-unit, TA-15-35, shown on location plan ENG-R 131 (1945, 10-0028), was at
ground level and partially covered with a berm. Explosions were conducted
within 25 ft of the x-unit. This distance indicated that the explosions were small
in size.

The firing platforms [SWMU 15-004(a)] described in the SWMU report as "not
located” were in reality concrete slabs at Firing Point C (ENG-C 12819, 1944,
10-0029 ) which were removed by 1947 (ENG-R 5110, 1983, 10-0022).

Firing Site C was in use from 1945 to perhaps 1948. A 1949 report (LASL 1949,
10-0047) does not mention C; thus, operations had probably been discontinued
by that date. No written documentation on decommissioning has been found
other than ENG-R 5110 (1983, 10-0022) where Firing Site C, x-unit (TA-15-35),
was listed as having been removed in 1967 and the area regraded (Figure
8.4-2).

One can conclude from interviews with experimenters who worked at Firing Site
C that source term information for Firing Site A is also applicable to Firing Site
C. Again, radionuclides were not detected in the 1982 aerial radiological survey
(Fritzsche 1989, 10-0033)(Figure 7.3-2). A surface sample was taken and
analyzed as part of the SWSC (Fresquez 1991, 10-0003). The location at which
this sample (PF-15C) was taken is located in Figure 8.4-1 in the vicinity of the
removed x-unit, TA-15-35. Gross alpha, beta, and gamma activity was at
background levels, and TCLP metals were below EPA guidelines. Also, no
SVOCs were detected. Total beryllium and uranium levels were at
approximately background levels. During the summer of 1992 a new sewer line
was installed just south of the road connecting R40 to TA-36, causing much
ground disturbance (Figure 8.4-2).

8.4.2 Firing Site C Sampling Plan

A similar radiological survey and surface and subsurface sampling plans as
those developed for Firing Sites A and B will be carried out at Firing Site C.

The grid will be centered at the island in the Y of the road extending from
TA-15-40 to Firing Site E-F and I-J Site in TA-36 (Figure 8.4-1). The grid will be
spaced 100 ft in all directions to 200 ft in each direction. A summary of the
sampling plan is presented in Table 8.4-1. First a land-based radiological survey
will be conducted with tripod-mounted detectors or mobile gamma spectrometry
systems, as discussed in Appendix G or with equivalent detectors.
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Radiological surveying can stop at the discretion of the project leader when the
results for two successive incremental distances away from the center are at
background levels. As in other cases, any clearly discemnible chunks of uranium
oxides will be physically removed at this point.

The land-based radiological survey will be followed by a chemical field survey
for uranium, lead, and beryllium and field spot test for HEs.

The locations on the roads will not be sampled for chemical analysis unless

samples taken at the edge of the road indicate that such analyses are
necessary.

This site is very similar to Firing Sites A and B in that the percentage of area
that might be contaminated, nine sampling locations over the grid (but excluding
that under the road) have been selected at random and surface samples and
also subsurface samples (to 24 in.) will be collected. This sampling is to ensure
that (COCs) have not infiltrated into the soil or been covered up during the 1992
regrading process. To obtain these near-surface soil samples to depths of 2 ft,
the spade-and-scoop method or hand augers, (SOP 6.09) or possibly a "driven-
casing" system, will be used (if digging is inappropriate). These soil samples will
be field screened for alpha, beta, and gamma contamination, field screened for
uranium, lead, beryllium, and field spot-checked for HEs. Four samples from
each location (i.e., surface and subsurface), which is approximately 50% of the
total number collected, will be submitted for Level Ill analysis for uranium,
beryllium, and lead.

A summary of the sampling plan is presented in Table 8.4-1 and the sampling
and analysis table for Firing Site C is in Appendix |.
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8.5 Aggregate of Firing Site G, Nearby Surface Disposal, Area of
Concern, and the Boneyard; SWMUs 15-004(g), 15-008(c),
15-009(i), and 15-001, and Area of Concern C-15-001

8.5.1 Site Description, History, and Potential Source Terms

Firing Site G [SWMU 15-004(g)] is located in the southern half of TA-
15 (Figure 85-1). By 1949, Firing Site G, in addition to Firing Sites A, B, E,
and F, was in use (Reider 1949, 10-0006). ENG-R 130 (1956, 10-0027)
indicates that TA-15-9 was the control chamber; TA-15-28, the x-unit; and TA-
15-16, a barricade to the south of the control chamber. Only TA-15-9, the
control chamber, remains today; the x-unit and the barricade were removed in
1967 (ENG-R 130, 1956, 10-0027) (Figure 8.5-1). The control chamber has
been suggested to the Department of Energy Albuquerque Operations Office
(DOE/AL) as an item for the decontamination and decommissioning (D&D)
program (Booth 1992, 10-0036) after 1998.

The explosions carried out at Firing Site G were somewhat larger than those at
A or B. However, there is conflicting verbal information pertaining to the
materials that constituted the tests. Uranium (either natural or depleted), other
metals, and HEs were used at the site. It is known that small pieces of metallic
uranium were found on top of TA-15-9 during the 1986 Comprehensive
Environmental Assessment and Response Program (CEARP) field survey
(DOE 1987, 0264).

Hand-held detectors used during a radiological survey measured approximately
10 000 cpm with a 0.5 mR/h exposure rate at a location between building
TA-15-233 and the road north of it (Schlapper 1991, 10-0009). This reading was
in the general location of the area of the sampling plan proposed in Subsection
8.5.2 for Firing Site G. As at other sites, chunks of uranium may be responsible
for the high radiological readings.

The 1982 aerial survey by EG&G (Fritzsche 1989, 10-0003) (Figure 7.3-2) did
not detect radionuclides above background levels at Firing Site G or the nearby
surface disposal area.

The Laboratory's SWMU report (LANL 1990, 0145) states that residues from
several experiments were disposed of on the surface in the area of SWMU 15-
008(c) that consisted of several small areas near TA-15-233, west of TA-15-
233, and south of the road. These locations are all within the area of the
sampling plan proposed in Subsection 8.5.2 for Firing Site G, so these SWMUs
have been aggregated together into a single sampling plan (see Figure 8.5-1).
A radiological survey and soil sampling of the area of SWMU 15-008(c) was
conducted in 1987 (DOE 1989, 0271). Exposure rates up to 400 uR/h and
uranium concentrations in soil samples of up to approximately 0.7% were
measured. However, no detectable HEs were found in any of the samples.

During the 1988 environmental restoration (ER) site reconnaissance Vvisit, a soil
pile contaminated with radionuclides was noted. This pile is denoted in the
SWMU report as AOC C-15-001 (Figure 8.5-2, foreground). This area is within
the sampling plan for Firing Site G and is also part of the aggregate.
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Figure 8.5-1 Site diagram and sampling grid for Firing Site G at TA-15.
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SWMU 15-001, the Boneyard, is an area to the north and east of TA-15-233
(Figure 8.5-2) that is used to store equipment, steel, and experimental vessels.
Figure 8.5-3 shows the related residue dispersal area, 15-008(c). It is
unlikely that storage of this equipment has resulted in any hazardous materials
being added to the soil or the air. The experimental vessels are cleaned (at site
R-183) before being brought here and, in addition, are kept sealed as a
precaution against any remaining hazardous material. This area is also part of
the SWMU aggregate and is within the sampling plan for Area G.

8.5.2 Sampling Plan for Firing Site G and Nearby Surface Disposal

A radiological survey and surface and subsurface sampling will be conducted at
Firing Site G and related areas. In addition to field screening for radionuclides,
lead, and HEs, we will also sample for volatile organic compounds at SWMU
15-009(i), the active septic system.

The sampling locations as shown in Figure 8.5-1 includes placement of a 100-ft
grid extending 200 ft in all directions from Firing Site G. It is known that
explosions were larger at Firing Site G than at Firing Sites A and B, but
confidence is low that the contaminated area exceeds 30% of the total area
included in the grided area. Therefore, a minimum number of nine surface and
nine subsurface samples will be randomly placed over the grid.

For this aggregate of SWMUs, only Firing Site G is large enough to warrant a
grid placement. The sites of other PRSs will be sampled in a biased manner. It
should be noted, however, that the grid for Firing Site G encompasses the
smaller PRSs and the radiological survey will at least include the areas around
those PRSs. We propose taking three additional samples outside the grid at
15-001 and two additional nongrid samples at both 15-008(c) and C-15-001.
Radiological contamination has previously been found at the surface disposal
area, SWMU 15-008(c) (DOE 1989, 0271) (Figure 8.5-3). In addition to
radiological surveying, all samples will be field screened for uranium, lead, and
beryllium and HEs. Some samples will then be sent for laboratory analysis, as
shown in Table 8.5-1.

Two sludge samples will be taken at the septic tank, SWMU 15-009(i), and field-
screened for radiological and chemical (U, Pb, Be, HEs, and volatile organics)
contaminants. Laboratory analyses will follow including volatile and semivolatile
organic compounds by the methodologies listed in Table 4.7-3.

A summary of the sampling plan is shown in Table 8.5-1 and the sampling and
analysis tables for Firing Site G and related area are presented in Appendix |.
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Figure 8.5-3 Residue disposal area [15-008(c)] at Firing Site G,
’ looking southwest (photograph taken July 1992).
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8.6 Firing Site H, SWMU 15-004(h) and Related PRSs:
SWMU 15-010(c) and AOC C-15-011

8.6.1 Site Description, History, and Potential Source Terms for
SWMU 15-004(h)

Located at the PHERMEX firing site is the inactive Firing Site H [SWMU
15-004(h)] (Figure 8.6-1). Built in 1948, this firing site was probably used until
1953 for larger explosions than those set off at Firing Point A (Section 8.3). The
camera chamber (TA-15-92) still remains on the site and has been proposed for
decontamination and decommissioning (D&D) (Booth 1992, 10-0036). Activities
at PHERMEX do not impact this SWMU, with the possible exception of
hazardous debris that may have been deposited on the soil by explosions set
off at PHERMEX.

As a firing site, SWMU 15-004(h) has the potential for uranium-238, beryllium,
lead, and residual HE contamination. Because HE contamination has not
been observed at firing sites such as these on TA-15 (DOE 1989, 0271), the
likelihood of HE contamination being found here is small. Nevertheless, spot
tests for HEs will be undertaken.

The EG&G aerial survey results shown in Figure 7.3-2 (Fritzsche 1989,
10-0033) (Appendix H) show that in 1982 the PHERMEX site contained the
second largest concentration of radionuclides in the soil surfaces of all the firing
sites on OU 1086. This contamination is centered on the PHERMEX site but
naturally includes Firing Site H.

Two additional PRSs, SWMU 15-010(c), AOC C-15-011, are considered in
conjunction with Firing Site H because their locations (Figure 8.6-2) are on or
close to the grid suggested for Firing Site H.

8.6.2 Firing Site H Sampling Plan

A similar radiological survey and surface and subsurface sampling plan as that
developed for Firing Sites A and B will be carried out at Firing Site H. However,
its location within the much larger PHERMEX firing site adds to the potential
difficulty of determining whether contamination detected outside of the
boundaries of Firing Site H is due to Firing Site H or PHERMEX. As a result, the
decision was made to perform biased sampling within Firing Point H and to
place a grid over the site that extends out 200 ft from the center. The sampling
grid is presented in Figure 8.6-2.

The grid will be 100 ft from the center and will continue to the full 200 ft in each
direction. First a land-based radiological survey will be done with tripod-
mounted detectors or mobile gamma spectrometry systems, as discussed in
Appendix G or hand held instrumentation.

Nine locations over the grid have been selected at random. This selection is the
appropriate number for Phase | investigations based on the judgment that Firing
Site H does not differ from other firing sites examined in this chapter. The
surface will be sampled and also sampled at the 2-ft depth for analytes of
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Figure 8.6-2 Site diagram and sampling plan for inactive Firing Site H, SWMU 15-004(h)
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concern. It is thought that 2 ft is sufficient to include all regraded material. These
samplings are intended to ensure that COCs have not infiltrated into the soil or
been covered up during the 1992 regrading process. To obtain these near-
surface soil samples to depths of 2 ft, workers will dig, if appropriate, or else use
the spade-and-scoop method, hand augers (SOP 6.09) or possibly will use a
“driven-casing” system. The soil samples they obtain will be field-screened for
alpha, beta, and gamma contamination, field spot-checked for HEs and field
screened for uranium, lead, and beryllium and then submitted for Level lli
analysis for uranium, beryllium, and lead.

An additional three samples will be collected from within Firing Site H and
analyzed for the same substances.

A summary of the sample plan is shown in Table 8.6-1 and the sampling and
analysis tables presented in Appendix .

8.6.3 SWMU 15-010(c); Septic System, Drainline

The SWMU report (LANL 1990, 0145) is in error regarding a drain from building
TA-15-92 [SWMU 15-010(c)]. Engineering drawings ENG-R 718, (1950
10-0014), and ENG-C 942, (1950, 10-0017) do show building TA-15-92 and a
5-in. steel drainline that runs 105 ft south from just outside the building to the
edge of Water Canyon. This drainline collects water from the landing at the
bottom of the steps leading to building TA-15-92. This landing is below grade,
exposed to the weather, and requires a drain to remain dry. No hazardous
materials other than the contents of rainfall enter into this drainline.

As it is difficult to envision specific contaminants being released, the two surface
soil samples to be collected at the outfall will be analyzed for a broad group of
VOCs, SVOCs by methodologies listed in Table 4.7-3 and metals constituents.
A summary of the sample plans is given in Table 8.6-1.

8.6.4 AOC C-15-011; Underground Fuel Storage Tank

Initially a 218-gal. underground fuel storage tank designated TA-15-274 was
located immediately south of building TA-15-185. This storage tank was
removed in 1987 (Francis 1992, 10-0002). The soil will be sampled at depth
preferably at 2 to 3 ft below the recorded depth of the tank bottom when it was
removed. Two samples will be analyzed for VOCs and SVOCs as listed in Table
4.7-3. We propose to use a gasoline powered drill.

A summary of the sample plans is given in Table 8.6-1 and the sampling and
analysis tables for Firing Site H and related PRSs are in Appendix |.
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8.7 Unnamed Burn Pit; SWMU 15-002
8.7.1 Site Description, History, and Potential Source Terms

During the 1986 CEARP field survey (DOE 1987, 0264), one former employee
recalled two occasions when oil/uranium mixtures were burned 100 to 150 yd west
of E-F site. Also, in 1992, a different employee recalled that an HE bum area was
located across the road from TA-15-20. He could not recall the exact location.

Initial construction at TA-15 (R-site) was completed in 1944 (LASL 1944,
10-0044). Engineering drawing ENG-C 15208 (1956, 10-0028) shows a trash-
burning area about 900 ft southwest of the TA-15-7 control room and
across the road from TA-15-20.

A site diagram is shown in Figure 8.7-1. Aerial photographs taken in 1949-1950
(Figure 8.7-2) show a bermed area due east of TA-15-20, approximately 600 ft
from the north-south road. The berm, about 3 ft high, surrounds the pit on three
sides; it is not present on the east side of the pit. A small, intermittently used dirt
road leads to this bermed area. Aerial photographs taken in 1958 (Figure 8.7-3)
show the bermed area and road still in place, although the road had not been
used for some time and was overgrown with vegetation. Today the condition of
the bermed area and road is still the same. It is reasonable to conclude that the
burn areas recalled by the two former employees are the same location and that
the location is the one shown some 600 ft east of the road near TA-15-20. This
unnamed burn pit is now considered to be SWMU 15-00